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Message  from  the  Director 


lATRC  had  many  opportunities  to  support  the  deployed  Warfighter  in 
B2008.  Highlights  of  our  accomplishments  are  illustrated  throughout 
Bthis  report.  It  is  beyond  the  scope  of  this  summary  to  present  the  im¬ 
portant  achievements  of  each  one  of  our  more  than  500  active  programs 
and  projects.  However,  I  want  to  highlight  the  activities  of  one  important 
TATRC  program  area:  the  tele-traumatic  brain  injury  (Tele-TBI)  Program, 
led  by  TATRC  Deputy  Director  COL  Ron  Poropatich. 

At  the  request  of  the  Office  of  the  Surgeon  General  (OTSG),  COL  Poropatich 
and  his  team  put  in  place  a  system  to  help  injured  Warfighters  and 
their  families’  link  to  their  healthcare  providers  by  simple  cell  phone 
technology.  They  increased  remote  access  for  critical  care  monitoring 
by  placing  commercially  available  robots  in  several  key  medical  centers. 
The  team  obtained  approval  through  a  Joint  Urgent  Operational  Needs 
Statement  (JUONS)  to  increase  medical  bandwidth  in  the  US  Central 
Command  (CENTCOM)  operational  theater.  This  one  action  will  save  lives  thanks  to  the  timely  transmission 
of  large  amounts  of  data  such  as  brain  scans.  COL  Poropatich  also  obtained  approval  to  connect  NATO  forces 
in  Afghanistan  into  the  successful  Army  Knowledge  Online  (AKO)  Teleconsultation  Service  that  allows  rapid 
turnaround  expert  medical  consultations  from  Army  providers  to  health  care  providers  operating  in  remote 
operational  environments.  These  TATRC  team  efforts  remind  us  that  telemedicine  provides  relevant  and 
affordable  solutions  that  extend  limited  resources  and  provide  better  health  care. 

In  2008,  neurobiology  technologies  were  a  pervasive  focus,  based  on  a  congressional  mandate  to  improve 
protection  and  treatment  of  psychological  health  and  traumatic  brain  injury  (PH/TBI)  and  ocular  trauma  in 
response  to  injuries  associated  with  the  signature  weapon  of  the  current  conflict,  the  improvised  explosive 
device  (IED).  TATRC  was  already  leading  the  way,  with  prior  investments  in  neuroprotectants,  eye  injuries, 
prosthetics,  neuroimaging  methods,  neuromonitoring,  neurorehabilitation  and  many  other  efforts  to  address 
brain-focused  issues.  As  a  result,  many  TATRC-supported  efforts  were  prominently  featured  in  key  meetings, 
such  as  the  Northern  California  Institute  for  Research  and  Education’s  (NCIRE)  "Brain  at  War”  symposium,  the 
Scheppens  Eye  Institute’s  "Military  Vision  Research  Symposium:  Traumatic  Eye  and  Brain  Injury”,  and  the  Insti¬ 
tute  of  Medicine’s  "Systems  Engineering  to  Improve  Traumatic  Brain  Injury  Care  in  the  Military  Health  System” 
workshop. 

TATRC  continued  to  shape  opportunities  and  respond  to  evolving  military  needs  and  technological  advances. 
The  overall  program  is  summarized  as  a  conceptual  research  space  of  key  competencies  plotted  onto  five  in¬ 
tersecting  initiatives  that  reflect  TATRC’s  lanes  of  exploration.  Each  of  these  areas  are  rapidly  advancing  and 
growing  in  response  to  Department  of  Defense  (DoD)  medical  needs.  With  the  establishment  of  Africa  Com¬ 
mand  and  continued  requirements  in  Afghanistan,  new  approaches  to  providing  medicine  in  austere  environ¬ 
ments  are  a  high  priority  for  which  TATRC  is  well  equipped.  Building  new  medical  facilities  is  an  opportunity 
to  promote  centers  with  new  efficiencies,  state-of-the-art  medical  care,  and  with  the  flexibility  to  rapidly  adopt 
new  and  emerging  technologies,  as  well  as  novel  concepts  in  medicine.  These  newer  concepts  include  integra¬ 
tive  medicine,  a  focus  on  personalized  medicine,  and  promotion  of  disease  prevention  instead  of  treatment  of 
chronic  illness  particularly  in  support  of  the  new  Defense  Centers  of  Excellence  for  Psychological  Health  and 
Traumatic  Brain  Injury  (DCoE  PH/TBI).  Many  advances  will  come  from  the  modeling  and  simulation  technolo¬ 
gies  that  are  especially  dependent  on  computational  biology,  the  central  engine  of  digital  soldier/human  and 
the  human  phenome.  All  of  these  efforts  are  intrinsically  linked  to  TATRC’s  original  key  capabilities  in  e-Health 


TATRC  bridges  the  gap  IbrDoD  medical  research: 

"A  hiatus  exists  between  the  inventor  who  knows 
what  they  could  invent;  if  they  only  knew  what  was 
wanted,  and  the  soldiers  who  know,  or  ought  to 
know,  what  they  want  and  would  ask  for  it  if  they 

only  knew  how  much  science  could  do  for  them." 


—Winston  S  Churchill 
The  Great  War,  Vol.  4, 1929 


and  the  advancement  of  communications  technologies  that  will  enable  the  efficient  electronic  health  record 
to  communicate  seamlessly  across  DoD,  Department  of  Veterans  Affairs  (VA),  and  purchased  care  provid¬ 
ers.  TATRC  is  a  national  leader  that  challenges  how  medical  care  is  provided,  accelerates  advances  through 
aggregated  data  outcomes  analyses,  permits  the  development  of  true  personalized  medicine,  and  substan¬ 
tially  reduces  costs  for  the  military  healthcare  system  while  improving  quality  of  care  and  health  of  service 
members. 

Overlapping  these  TATRC  initiatives  are  each  of  the  three  primary  Joint  Technical  Coordinating  Groups 
(JTCG,  or  research  areas)  represented  at  US  Army  Medical  Research  and  Materiel  Command  (USAMRMC). 
TATRC  continued  to  support  the  JTCG  core  mission  through  management  of  congressional  special  interest 
projects  and  other  opportunities  that  leverage  core  programs.  At  the  same  time,  TATRC  continued  to  ex¬ 
plore  and  promote  medical  science  and  engineering  not  yet  incorporated  into  DoD  core  medical  research 
programs,  such  as  medical  robotics,  computational  biology,  electronic  health  record  outcome  analyses,  vir¬ 
tual  environments,  and  new  biomaterials  and  nanotechnologies.  TATRC  finds  and  creates  future  concepts 
to  address  DoD  technological  shortfalls  in  the  outyears,  beyond  the  scope  of  currently  funded  Research 
Area  Directorate  (RAD)  programs.  For  example,  medical  prosthetic  and  neurorehabilitation  technologies 
are  increasingly  restoring  functionality  and  making  it  possible  to  return  more  seriously  injured  Warfight¬ 
ers  to  duty.  This  year,  one  of  TATRC 's  long  range  efforts  resulted  in  the  formation  and  funding  of  a  new  RAD 
for  rehabilitation  research.  Our  next  goal  in  this  area,  in  collaboration  with  COL  Robert  Vandre's  visionary 
Armed  Forces  Institute  of  Regenerative  Medicine  (AFIRM)  program,  is  to  restore  biological  functionality 
through  regenerative  medicine  technologies.  TATRC  has  also  been  directed  to  chair  a  new  triservice  JTCG 
focused  on  coordination  of  research  in  medical  information  systems  and  training  technologies  (JTCG-1). 

I  am  particularly  proud  of  the  bold  initiatives  and  successes  of  the  many  members  and  extended  family  of 
TATRC.  In  2008,  we  broke  new  ground  in  partnering,  finding  great  new  ideas,  linking  them  to  important 
DoD  medical  problems,  and  leveraging  funding  opportunities  from  a  wide  variety  of  sources  and  resources. 
TATRC  continues  to  find,  grow,  and  deliver  relevant  and  affordable  technologies  to  provide  the  greatest 
advantage  to  health  and  performance  of  the  Warfighter. 


Colonel  Karl  E.  Friedl,  US  Army 
TATRC  Director 
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TATRC  2008  Highlights 


American  Telemedicine 
Association's 
TATRC  Day— Personal 
Health  Monitoring 

Hid  in  conjunction  with  the  American 
'elemedicine  Association’s  (ATA)  13th 
.nnual  Conference  in  Seattle,  WA,  TA¬ 
TRC  presented  the  8th  Annual  TATRC  Day  sym¬ 
posium.  The  one-day  event  focused  on  personal 
health  monitoring.  The  symposium  was  divided 
into  personal  health  monitoring  in  the  hospital, 
at  home  and  in  the  field. 

Dr.  Eva  Lai  set  the  stage  by  presenting  her  TATRC 
research  portfolio  on  physiological  monitoring. 
This  ranges  from  environmental  biomonitor¬ 
ing  technologies  such  as  cardiomyocytes  on 
a  bioelectronic  matrix,  to  implantable  sensor 
systems  that  warn  of  impending  risk  based  on 
acute  change  in  physiological  status. 

COL  Beau  Freund,  Commander  of  the  US  Army 
Institute  of  Environmental  Medicine  (USARI- 
EM),  talked  about  the  state-of-the-art  personal 
health  monitoring  tools.  COL  Freund  led  the 
development  of  the  Army’s  first  field  wear¬ 
able  "Warfighter  Physiological  Status  Moni¬ 
tor,"  a  system  currently  available  as  the  Hidalgo 
Equivital™  Vital  Sign  Detection  System  (VSDS). 

The  keynote  presentation  by  Dr.  Jaques  Reifman, 
Senior  Scientist  at  USAMRMC  addressed  predic¬ 
tive  modeling  for  a  Soldier’s  physiological  sta¬ 
tus.  Dr.  Reifman’s  project  provides  high-quality 
decision-support  tools  for  patient  management. 
An  ideal  decision-support  algorithm  would  re¬ 
veal  nuanced  gradations  in  casualty  states  that 
would  be  invaluable  for  precise  triage  and  evac¬ 
uation  prioritization,  and  could  forecast  the 
need  for  additional  in-hospital  lifesaving  inter¬ 
ventions  such  as  emergency  surgery. 


Presentation  of  the  TATRC  2008  Max  Thurman  Award  to 
Dr.  James  "Red"  Duke  Jr.,  in  recognition  of  his  extraordinary 
pioneering  efforts  in  remote  patient  monitoring  at  the  2008 
Annual  ATA  Meeting.  Pictured  (left  to  right):  The  Honor¬ 
able  Dr.  S.  Ward  Cassells  III  (OSD (HA)),  LTC  Hon  Pak  ( 2007 - 
2008  President  of  ATA),  Dr.  James  "Red"  Duke  Jr.  and  COL 
Ron  Poropatich  (former  ATA  President,  current  Deputy  Di¬ 
rector  of  TATRC) 

Dr.  Julian  Goldman  from  the  Center  for  Inte¬ 
grative  Medicine  and  Innovative  Technology 
(CIMIT)  presented  an  update  on  medical  device 
interoperability  and  the  integrated  clinical  en¬ 
vironment.  This  represented  the  Medical  Plug- 
n-Play  project  that  seeks  to  improve  safety  in 
hospitals  through  standardization  of  systems. 

Dr.  Adam  Darkins,  from  the  VA  summarized  the 
VA’s  experience  in  personal  health  monitoring. 
Dr.  Darkins  has  focused  on  changing  the  loca¬ 
tion  of  care  to  emphasize  patient  self  manage¬ 
ment  and  to  make  more  care  available  in  the 
home  and  community. 

Finally,  Dr.  Jay  Shore,  University  of  Colorado, 
summarized  his  experiences  and  research  on 
the  remote  treatment  and  monitoring  of  mental 
health  in  rural  American  Indian  veterans. 

Other  presenters  provided  unique  perspectives 
from  government,  academia,  and  industry. 
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Key  Accomplishments 

•  Established  tele-TBI  program  across  Army  regional  medical  commands  to  serve  injured  service 
members  and  their  families  with  better  connectivity  to  health  care  providers  (requested  by  OISG  to 
support  improvements  in  care,  1BI/PTSD  funding  from  OTSG) 

•  Provided  the  concept  of  soldier  “reset'  and  demonstrated  feasibility  of  retum-to-duty  based  on 
technological  advancesin  rehabilitative  medicine  that  led  to  the  establishment  of  a  new  core-funded 
program  in  clinical  and  rehabilitative  medicine  research  ("RAD  4");  thiswasmade  possible  by  a  decade 
of  prosthetic  sand  regenerative  medicine  research  investment  at  TA1RC 

•  Contributed  new  concepts  to  the  plan  for  the  US  Army  Dewitt  Community  Hospital  (Fort  Belvoir)  in 

support  of  the  Health  Facilities  Planning  Agency,  based  on  research  in  "operating  room  of  the  future," 
surgical  simulation  and  training,  and  device  standardization  conducted  at  TATRC-funded  centers 
including  University  of  Maryland,  CIMIT,  and  Center  for  Advanced  Surgical  and  Integrative  Technology 
(CASfT) 

•  Developed  and  published  high-impact  papers  on  new  genomics  analysis  software  tools  for  high 
performance  computing  applications,  providing  new  capabilities  to  accelerate  the  nation's  ability 
to  detect  and  respond  appropriately  to  biological  threats  (Biotechnology  HPC  Software  Applications 
Institute  (BHSAI),  DoD  High  Performance  Computing  (HPC)  Program  grant) 

•  Conducted  a  collaborative  experiment  between  OISG,  TA1RC,  Medical  Communications  forCombat 
Casualty  Care  (MC4),  and  Army  Battle  Command  Battle  Lab  (FortGordon,  GA)  connecting  a  surrogate 
Combat  Support  Hospital  and  Medical  Company  atTAlRC  'sOASIS  facility;  this  demonstrated  thatWIN-T 
One  networkcan  support  the  Army  Medical  Command  (MEDCOM)'s  bandwidth  requirements  identified 
in  the  J  UONS  for  deployed  medical  facilities  (supported  byTAlRCsOperationalTelemedicine) 

•  Provided  and  helped  deploy  a  brief  neuropsychological  test  battery  (ANAM4)  for  predeployment 
testing  of  every  service  memberto  aid  in  the  evaluation  of  functional  changesand  recovery  of  injured 
service  members  mandated  forDoD-wide  implementation  byOSD(HA)  (University  of  Oklahoma /OISG 
Rehabilitation  Medicine  Proponency  Office/TAIRC) 

•  Convened  the  National  Forum  on  the  Future  of  the  Defense  Health  Information  System  in  partnership 
with  Georgetown  University  and  the  services'  clinical  info rma tic ia ns  to  make  recommendations  for  the 
longitudinal  health  record,  effective  data  warehousing,  appropriate  systems  architecture,  and  syntactic 
and  semantic  interoperability  for  the  DoD  electronic  health  record 

•  Provided  rapid  turnaround  fasciotomy  procedurestraining  program  (DVD  instructional  video)  to  reduce 
damage  from  compartment  syndrome;  thistraining  wasoffered  to  medical  care  providers  before  and  in 
deployment  (SBIR  project  developed  in  cooperation  with  TA1RC,  Institute  of  Surgical  Research  (ISR),  and 
the  American  Academy  of  Orthopedic  Surgeons) 

•  Conducted  a  comprehensive  review  of  research  findings  in  the  Bone  Health  and  Military  Medical 
Research  (BHMMR)  program  with  scientists,  military  trainers,  and  other  sen/ice  and  international  military 
preventive  medicine  specialists  at  Fort  J  ackson,  concluding  tha  t  stress  fracture  injuries  cou/c/  be  nearly 
eliminated  in  recruit  training  if  we  implemented  the  results  of  the  current  knowledge  (CSI  program 
managed  through  USARiEM /Center  for  the  Intrepid) 

•  Joined  the  J oint  Medical  Distance  Support  and  Evacuation  (JMDSE)  J oint  Capabilities  Technology 
Demonstration  (J  CTD,  FY09)  with  responsibility  for  new  conceptsin  casualty  evacuation  (CASEVAC)  and 
medical  distance  support  and  response,  including  the  use  of  unmanned  aircraft  systems 


Creating  the  Future  for  Military  Medicine 
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Program  Execution 


Foe  us  of 


TATRC  Funding 


TATRC's 
Research  Areas 

I^TRC’s  research  areas  can  be  organized 
n  many  different  ways,  such  as  by  the 
ypes  of  products  under  development,  or 
the  part  of  the  body  or  tissue  being  studied, 
or  whether  the  research  is  at  a  nano,  micro,  or 
macro  level.  In  this  Report,  the  areas  have  been 
loosely  organized  by  their  overarching  pur¬ 
pose,  to  protect 
the  Warrior  on 
the  battlefield  on 
all  fronts,  and  to 
ensure  a  return  to 
full  capacity  after 
leaving  the  battle¬ 
field. 


TATRC’s  total  funding  for  FY2008  was  $354M. 
Over  94%  of  the  funds  were  Congressional  Spe¬ 
cial  Interest  (CSI]  Research,  Development,  Test 
and  Evaluation  (RDT&E)  projects.  Additional 
funds  were  distributed  to  the  tele-TBI  program 
($12M);  Army  Medical  Department  (AMEDD) 
Advanced  Medical  Technology  Initiative  (AAM- 
TI)  ($4.8M);  Biotechnology  High  Performance 
Computing  (HPC)  Software  Application  Insti¬ 
tute  (BHSAI)  ($2.2M);  Bioinformatics  Network 
Science  ($1.2M);  and  Small  Business  Innovation 
Research  /Small  Business  Technology  Transfer 
(SBIR/STTR)  grants  ($8.2M). 

TATRC  funds  research  and  projects 
that  others  may  view  as  outside  of 
core-funded  DoD  research.  TATRC’s 
focus  is  on  starting  and  finishing, 
from  medical  research  innovation 
through  transition  to  medical  appli¬ 
cation. 


Soldiers  carry  a  fellow  Soldier  away  from  a  medi¬ 
cal  evacuation  helicopter  during  medevac  training 
Oct.  2, 2008,  at  Fort  Hood. 


It.  Kurt  Shingledecker  and  his  men  participating  in  an  air 
assault  mission  conducted  by  the  101st  Airborne  Division, 

3-187  Infantry  Regiment  on  July  3,  2008.  ( Courtesy  of  US 

Army.  Photo  by  Spc.  Richard  Del  Vecchio)  A 


TATRC’s  research 


projects  are 
grouped  and  man¬ 
aged  in  portfolios, 


or  program  areas, 
along  key  product 
lines,  and  as  new 
initiatives.  Many 
of  these  overlap  due  to  the  nature  of  the  re¬ 
search  projects  and  the  rapid  growth  in  various 
technological  areas,  which  generate  new  ideas 
and  approaches.  The  projects  may  have  a  prime 
focus  that  place  them  within  a  given  portfolio, 
and  secondary  foci  that  could  easily  put  them  in 
other  portfolios. 


The  AAMTI  program  is  unique  to  TA¬ 
TRC  and  provides  funding  for  transi¬ 
tion  of  technologies  and  systems  to 
Army  medical  practice  through  non¬ 
research  demonstration  projects. 
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INTEGRATIVE 
MEDICINE  „ 


Cell  phone-based  systems 
Remote  biomonitoring 
Global  biosurveillance 


Health  information  portal 
unified  EHR 
Research  data  cube/ 
medical  outcomes 
Pharmacovigilance 

Virtual  environments 
Computational  models 
&  tools 

Human/soldier  phenome 
Performance  &  injury 
prediction  models 


"The  TA7RC  research  portfolios 
map  to  these  overlapping  5  key 
initiatives 


MEDICINE  IN 
AUSTERE 
ENVIRONMENTS 


e-HEALTH 


Robotic  rescue  &  evacuation 
Shelf  stable  diagnostics  &  vaccines 
Blood  products  &  blood  safety 

•  Natural  orifice 
transluminal  endoscopic 
surgery 

•  Advanced  medical 
imaging 

r„  F-rV,  r  .  .  •  Distance  medical  training 

rJOiir  llL-liL:';  &  simulation 

HIT ' 


Operating  room  of  the 
future 

Prosthetics  and  human 
performance 
Regenerative  medicine 
&  biomaterials 


Optimal  healing  environments 
Advanced  pain  management 
Complementary  and  alternative 
medicine 


•  Neuroplasticity/resilience 

•  Genomics/personalized  medicine 


'TA7RC  isleading  the  way  in  several  medical  technology 
fields,  including  development  of  a  web-enabled  eye 
surgery  system,  electronic  dog  tags  and  autonomous 
casualty  care  robots  for  the  field.  TA1RC  has  been 
exploring  and  implementing  telemedicine  and  other 
advanced  medical  technology  solutions  for  more 
tha n  15 yea rs.  Equa lly important 
has  been  TA1RC  'spartnership 
with  numerous  universities, 
commercial  enterprises  and 
otherfederal  agenciesthat 
support  a pproxima  tely  500 
ongoing  research  projects." 


Honorable  S.  Ward  Cassells, 
M.D. 

Assista  nt  Sec  reta  ry  of 
Defense  for  He  a  Ith  Affa  irs 
Military  Medical 
Technology 

Volume  12,  Issue  1,  2008 
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Bio  monitoring  Technologies 


Dr.  Eva  Lai 


The  Biomonitoring  technologies  portfolio  managed  research  projects  and  pro¬ 
grams  that  address  the  challenges  of  enabling— whether  continuous,  wireless, 
or  remote— monitoring  of  the  Warfighter's  health  and  threats  to  health  in  the 
field,  in  the  hospital,  and  at  home. 

Hie  Biomonitoring  Technologies  portfolio 
Maims  are  to  provide  successful  operational 
Mnanagement,  ensure  the  best  health  out¬ 
comes,  and  minimize  and  mitigate  harm  to  the 
Warfighter. 


ponents  (i.e.  multiple  electrochemical  sensors, 
wireless  communication  unit,  programmable 
potentiostat,  and  signal  processor)  into  a  single 
implantable  device  for  simultaneous  detection 
of  glucose,  lactate,  and  oxygen  concentration  for 
up  to  6  months. 


hfBor 


Coaling 


A  miniaturized  sensor  platform  that 
can  be  inserted  with  a  16  gauge 
needle  has  been  developed. 


Wireless  Personal  Health/ Medical 
Monitoring 

This  project  is 
using  miniatur¬ 
ized  wireless 
implantable 
biosensors  to 
monitor  for  an¬ 
alytes  in  body 
tissues.  A  Uni¬ 
versity  of  Con¬ 
necticut,  Storrs  team  to  include  Drs.  Diane 
Burgess,  Faquir  Jain,  and  Fotios  Papadimi- 
trakopoulos  is  developing  the  next  techno¬ 
logical  advances  in  enabling  continuous,  re¬ 
mote  situational  awareness  of  a  Warfighter’s 
physiological  and  medical  condition.  The 
device  will  be  small  enough  to  be  inserted 
and  removed  via  a  16-gauge  needle.  This 
minimally  invasive  biosensor  has  been  de¬ 
signed  with  an  outer  hydrogel  coating  that 
releases  inflammation-suppressing  agents. 
The  agents  can  minimize  the  negative  tissue 
responses  to  the  implant  for  up  to  1  month. 
Future  plans  include  integrating  the  com- 


Peisonal  Area  Network  for 
Remote  Health  Monitoring 

TATRC  supported  USARIEM  in  partnership 
with  Elintrix  to  develop  an  integrated  system  to 
capture,  analyze,  communicate,  display,  and  ar¬ 
chive  geo-location  and  physiologic-sensor  data. 
Soldier-worn  elements  of  this  Spartan  network 
(SPARNET)  include  a  squad-area-network  (SAN) 
radio  for  soldier-to-soldier 
data  communication  and 
a  Personal  Area  Net¬ 
work  (BIONET)  radio 
for  on-body  com- 


Prototype  SPARNET  Squad-area  network  radio  with 
wearable  antennas.  SPARNET  radios  link  to  form  a 
mobile  “ sense  and  respond"  data  network  for  dis¬ 
mounted  Warfighters.  By  providing  geo-location  and 
medical  status  information ,  SPARNET  will  improve 
the  medical  and  situational  awareness  of  dismount¬ 
ed  Warfighters  in  training. 


TATRC  supported  Intelesense  Technologies  to 
provide  real-time  air  quality  monitoring  and  alerts 
for  US  forces  at  the  Balad  airbase  in  northern  Iraq. 
This  reduces  the  risk  to  preventive  medicine  per¬ 
sonnel  who  would  otherwise  make  these  measure¬ 
ments. 

munication.  The  BIONET  radio  is  a  modifiable, 
integrated,  inductively-linked,  minimalist  mod¬ 
ule  with  processing  capability  for  use  with  sen¬ 
sor  systems  like  the  Warfighter  Physiological 
Status  Monitor  (WPSM). 


BIONET  supports  transmission  of  data  via  a 
modulated  magnetic  field.  Detection  of  the  re¬ 
sulting  short-range,  bidirectional  communica¬ 
tions  by  hostile  forces  is  made  problematic  due 
to  the  frequency  and  propagation  characteris¬ 
tics  of  the  magnetic  field. 

SPARNET  enables  continuous  monitoring  of  a 
Warfighter's  geo-location  and  health  status  in 
the  field  to  improve  force  health  protection. 

Intelesense  Tec  hnologies 

Intelesense  Technologies,  a  company  founded 
by  Dr.  Kevin  Montgomery,  uses  a  wireless  sen¬ 
sor  that  integrates  environmental,  public  health, 
and  other  data  collected  from  anywhere  in  the 
world  in  real-time.  Intelesense  has  developed  a 
sensor  network  for  air,  water,  weath¬ 
er,  and  imagery  data  that  is  collect¬ 
ed  from  anywhere  in  the  world  and 
transmitted  over  the  Internet  from 
anywhere  in  the  world.  Intelesense 
integrates  sensor  and  Geograph¬ 
ic  Information  System  data  from 
thousands  of  sources  automatically 
and  provides  a  real-time  georeposi¬ 
tory  of  all  relevant  information  for  a 
particular  region. 


The  system  can  be  used  for  a  wide  range  of  ap¬ 
plications,  including  weather  monitoring,  wa¬ 
ter  and  air  quality  monitoring,  biotelemetry, 
imagery  and  audio  capture,  field  data  collec¬ 
tion,  earthquake  monitoring,  buoy  networks, 
tsunami  warning,  and  emergency  telemedicine 
and  disaster  response.  At  the  same  time,  it  pro¬ 
vides  wireless  communication  infrastructure 
for  remote  areas.  Current  projects  range  from 
tracking  emerging  infectious  diseases  (e.g.  avi¬ 
an  influenza),  to  helping  the  Centers  for  Disease 
Control  and  Prevention  (CDC)  provide  therapies 
in  Africa,  to  protecting  environmentally  sensi¬ 
tive  places  and  to  helping  children  from  around 
the  world  to  connect  and  interact  with  each 
other. 


Intelesense  Technologies  and 
Project  Argus  collaborate  to 
provide  real-time  integrated 
disease  monitoring  and  bio¬ 
surveillance  worldwide. 
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Medical  Robotics 


Dr.  Gary  Gilbert 


TATR C  established  a  program  of  projects  to  adapt;  integrate  and  develop  new 
robotic  technologies  to  treat  patients  in  fixed  and  mobile  medical  facilities 
and  to  locate,  identify,  assess,  treat;  and  rescue  battlefield  casualties  under 
hostile  conditions.  TATRC  became  part  of  the  J  MDSEJ  C1D  which  will  evaluate 
several  emerging  semi-autonomous  technologies  as  enablers  for  enhanced 
combat  casualty  care  and  CASEVAC. 


Joint  Medical  Distance  Support 
and  Evacuation  (J  MDSE)  J oirrt 
Concept  Tec  hnology 
Demonstration  (J  C1D) 


and  rapid  provision  of  critical  medical  supplies 
to  dispersed  locations.  It  will  also  demonstrate 
the  power  of  employing  unmanned  aircraft  sys¬ 
tems  (UAS)  for  medical  resupply  and  casualty 
extraction. 


The  JMDSE  JCTD  is  an  FY09  project  which  will 
provide  both  improvements  and  new  combat 
casualty  support  capabilities  to  significantly 
enhance  battlefield  medicine,  provide  precision 
logistical  delivery  and  be  a  force  multiplier  for 
casualty  evacuation.  It  will  integrate  proven  ca¬ 
sualty  support  technology  by  providing  virtual 
triage  from  secure  areas  with  a  battlefield  tele¬ 
medicine  and  closed  loop  critical  care  capability 


TATRC  is  the  Deputy  Task  Manager  responsible 
for  the  Joint  Distance  Support  and  Response  - 
Medical  and  the  Joint  Unmanned  CASEVAC  Ca¬ 
pability  segments.  All  four  Services  are  partici¬ 
pating  in  the  JCTD,  and  the  US  Coast  Guard  and 
Department  of  Homeland  Security  have  ex¬ 
pressed  interest. 


The  robotic  Serpentine  Manipulator  Arm  and 
movable  Gantry  is  housed  in  the  TAGS  UGV. 
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Developed  by  Chemlmage 
Corporation  with  SBIR 
funding,  the  RBI  Robot  is  a 
self-contained,  teleoperated 
system  for  the  detection  and 
identification  ofCBE  agents 
on  environmental  surfaces. 


Raman  Bio  Identification  (RBI) 

RBI  Robot  project  by  Chemlmage  Corporation 
and  the  Robotic  Targeted  Ultraviolet  Chemical, 
Biological,  and  Explosive  (TUCBE)  stand-off 
sensor  by  Photon  Systems,  proved  the  feasibil¬ 
ity  of  both  proximity  and  stand-off  Raman  spec¬ 
troscopic  Chemical  Biological  and  Explosive 
(CBE)  detectors  implemented  on  a  standard 
UGV.  This  work  will  have  two  major  benefits:  1) 
the  developed  CBE  detector  payload  modules 
will  have  great  impact  on  the  use  of  UGVs  for 
environmental  surveillance  in  battlefield, 
HAZMAT  and  unexploded  ordnance  situations 
and  2)  the  system  requirement  documents  will 
form  the  basis  of  a  de  facto  standard  that  could 
lead  to  an  industry-wide  standard  for  the  imple¬ 
mentation  of  chemical,  biological,  radiation  and 
explosive  detectors  on  UGVs. 


Robotic  Combat  Casualty 
Extraction  &  Evacuation  System 

Modular  two-man  installable  patient  transport 
pods  and  an  optional  medical  attendant  opera¬ 
tor  module  were  prototyped  and  installed  on 
the  Tactical  Amphibious  Ground  System  (TAGS) 
unmanned  ground  vehicle  (UGV).  This  demon¬ 
strated  a  breakthrough  operational  concept  for 
using  fully  modular  payloads  to  transport 
wounded  personnel  via  unmanned  ground  ve¬ 
hicles. 


Serpentine  Manipulator  Aim 

Designed  and  built  under  a  TATRC  research 
grant  by  the  Carnegie  Mellon  University  Robot¬ 
ics  Institute  to  be  mounted  on  the  Army's  Criti¬ 
cal  Systems  for  Trauma  and  Transport  (CSTAT), 
the  robotic  Serpentine  Manipulator  Arm  and 
movable  Gantry  is  intended  to  enable  remote 
tele-operated  control  of  casualty  examination 
and  diagnostic  instruments  as  well  as  a  High  In¬ 
tensity  Focused  Ultrasound  (HIFU)  transducer. 
HIFU  technology  is  potentially  capable  of  detec¬ 
tion  of  hemorrhage  and  cauterization  of  internal 
or  external  tissue  in  combat  casualties  without 


antibiotics  or  surgery. 
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Using  Robots  to  Rescue  Casualties 


Battlefield  Extraction  Assist  Robot 
(BEAR) 

A  highly  agile  and  powerful  mobile  robot  capa¬ 
ble  of  lifting  and  carrying  a  combat  casualty  or 
otherwise  injured  Warfighter  from  hazardous 
areas  or  from  under  fire  in  varying  terrain  is 
the  goal.  This  year’s  accomplishments  included: 
improvements  to  the  upper  and  lower  torso; 
implementation  of  NASA’s  Actin  2.0™  software 
for  coordinated  control  of  limbs  and  upper  tor¬ 
so,  designing  and  testing  of  prototype  BEAR 
"lower  body"  and  separately  articulated  tracked 
leg  subsystems;  integration  of  lower  body  with 
upper  torso  subsystem;  completion  of  first 
phase  of  operational 
simulation  assess¬ 
ments  at  the  Army  In¬ 
fantry  Center  Maneu¬ 
ver  Battle  Lab  (MBL). 

Engineering  design  im¬ 
provements  included 
finger-like  end  effec¬ 
tors  for  the  BEAR’s  ro¬ 
botic  manipulator 
arms,  a  Laser  Induced 
Breakdown  Spectros¬ 
copy  detector  for  CBEs 
that  will  be  placed  on 
the  BEAR’s  arm,  and  a 
full  function  BEAR  sim¬ 
ulation  entity  for  inte¬ 
gration  within  the  One- 
SAF  (Semi-autonomous 
Forces)  Infantry  ma¬ 
neuver  model. 


9a ndoff  Remote  Triage  Sensor 
Array 

Getting  a  robot  to  the  injured  is  critical,  but 
equally  important  is  assessing  the  degree  of  in¬ 
jury.  Perl  Research,  LLC  is  developing  sensors 
for  a  casualty  extraction  robot  under  an  STTR 
grant.  Accomplishments  included:  a  spinal  inju¬ 
ry  assessment  sensor  for  conscious  patients; 
evaluation  of  candidate  sensors  for  remote  ro¬ 
botic  triage;  investigation  of  a  novel  technique 
for  extracting  physiological  information  from 
infrared  (thermal)  imagery;  a  user  interface  for 
the  medic;  and  a  probabilistic  decision  algo¬ 
rithm  for  remote  triage. 


Current  version  of  the  BEAR  robot,  demonstrated  at  the  Army  Science 
Conference  in  December  2008. 
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The  BEAR  robot  has  achieved  national  and  international 
attention  ranging  from  a  parody  on  " The  Colbert  Report" 
to  the  cover  of  the  British  Army  " Soldier "  Magazine.  The 
concept  of  an  evacuation  robot  is  an  example  of  a  TATRC- 
supported  technology  that  is  disrupting  conventional 
approaches  with  better  and  safer  strategies. 
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Medical  Imaging  Technologies 


Dr.  Anthony  Pacific o 


Innovation  in  medicine  often  starts  with  a  problem,  such  as  meeting  military 
needs  for  the  care  of  the  Warfighter.  This  portfolio  focused  on  the  military's 
need  for  new  forms  of  imaging  in  a  concept  termed  "The  Advanced  Surgical 
Camera". 


Program 
and  Task  Order 
Management 
Life-Cycle 


Therapeutics  & 
Clinical 
Technologies 


Neuroscience 


Medical 

Robotics 


r  High  Performance 
Conventional  . 
Imaging 


Portable 

Imaging 


Image  Guided 
Interventions 


Hiis  portfolio  is  dedicated  to  the  develop- 
Bnent  of  next  generation  technologies  in 
Hthe  5  primary  portfolio  research  areas 
(shown  in  the  graphic  below).  The  portfolio 
encourages  synergistic  research  projects  that 
will  rapidly  integrate  state-of-the-art  materi¬ 
als  and  technologies  with  proven  research 
and  engineering  solutions  for 


current  challenges  in  mili¬ 
tary  medicine.  This  per¬ 
mits  the  rapid 
translation  of 


poRtfo^2s 


discoveries 
from  other 
fields  into 
rapid  advanc¬ 
es  for  military 
medicine. 


Mobile  Computing 
&  Remote 
Monitoring 


Regenerative 

Medicine 


The  Advanced  Surgical  Camera 

Optical  methods  for  detecting  disease  pathol¬ 
ogy  have  grown,  partly  due  to  advances  in  fo¬ 
cal  plane  arrays  and  hyperspectral  imaging.  A 
number  of  optical  tools  have  shown  promise 
to  detect  the  molecular  signatures  of  cancer 
and  are  in  clinical  trials.  These 
optical  tools  and  techniques 
can  now  provide  the  basis 
of  devices  to  detect  and  di¬ 
agnose  injuries,  such  as 
burns,  that  are  sustained 
on  the  battlefield.  Other 
applications  include 
wound  debridement, 
diagnosis/monitor¬ 
ing  of  intracranial 
pressureand 
the  monitor¬ 
ing  of  der- 


The 

portfolio 
includes 
66  unique 
projects 
divided  into 
five  research  areas: 
portable  imaging ,  image 
guided  interventions , 
advanced  high  performance 
imaging ,  computer-aided 
diagnostics  for  decision  support  and 
treatment  planning,  and  optical/para-optical 
imaging  techniques. 


mal  wound 
healing. 

The  Advanced 
Surgical  Camera 
concept  is  intended 
to  apply  the  state- 
of-the-art  in  opti¬ 
cal  imaging  techniques, 
hardware  and  software  to 
detecting  and  diagnosing  com¬ 
bat-related  injuries  as  far  forward 
of  the  clinic  as  possible.  There  are 
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A  number  of  optical  tools  have  shown 
promise  in  detecting  the  molecular  signa¬ 
tures  of  cancer,  using  photons  that  range 
from  UV  to  IR.  These  techniques  could 
be  used  to  assess  injuries,  such  as  burns, 
when  they  occur  on  the  battlefield. 


several  new  projects  at  TATRC  that  are  dedicat¬ 
ed  to  this  concept.  These  projects  are  intended 
to  1)  provide  a  better  understanding  of  the  opti¬ 
cal  signatures  and  molecular  signatures  of  these 
pathologies/morbidities  and  2)  understand  the 
current  limits  of  software/hardware  for  future 
optimization.  Each  investigator  working  on 
these  initiatives  partners  their  knowledge  of 
spectroscopy  with  medical  staff  that  are  expe¬ 
rienced  in  the  pathology  of  trauma  care  for  their 
particular  project. 

Ultimately,  the  discoveries  currently  being  made 
by  these  independent  researchers  are  hoped  to 
be  brought  together  to  produce  an  integrated 
tool  that  can  be  used  to  study  several  different 
types  of  injuries  and  their  associated  morbidi¬ 
ties.  The  Advanced  Surgical  Camera  has  the  po¬ 
tential  to  become  a  high-performance  tool  for 
combat  casualty  care. 


High  Performance  Conventional 
Imaging— Bra/n  Biology  Machine 
Initiative  (BBMI) 

The  University  of  Oregon  is  developing  tools  to 
advance  the  state-of-the-art  in  MR  and  EEG  data 
processing  in  the  areas  of  automatic  head  tissue 
segmentation  and  cortex  extraction,  computa¬ 
tional  head  modeling,  and  EEG  signal  analysis. 
The  tools  will  be  internet-accessible  to  support 
distributed  telemedicine  applications.  The  Uni¬ 
versity’s  Neuroinformatics  Center  and  its  ex¬ 
ternal  collaborators  are  developing  neuroinfor¬ 
matics  and  neuromedical  service  products  that 
deliver  the  next-generation  of  technology  for 
dynamic  brain  evaluation  and  analysis. 


Above:  Terahertz  (THz)  waves  have  a  variety  of  applications;  they 
can  be  used  specifically  for  subsurface  imaging  of  tissue  to  depths 
of  1-2  millimeters  with  micron-level  spatial  resolution.  THz  imagers 
can  play  a  role  in  wound  healing  assessment,  cancer  progression  tracking,  soft  tissue  imaging,  burn  diagnosis,  and  breast 
cancer  detection. 

Right:  Benefits  of  the  University  of  Oregon  research  will  include  fast  automatic  and  accurate  tissue  classification  for  identi¬ 
fying  human  head  anatomy  and  extracting  3D  cortex  representations. 
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Medical  Imaging  Technologies 


Computer  Assisted  Diagnosis 
(CAD)— Computer Aided  Cancer 
Management 

Despite  decades  of  research,  the  five  year  sur¬ 
vival  rate  for  lung  cancer  remains  around  16%. 
Advances  in  access  to  healthcare,  pharmaceu¬ 
tical  technologies  and  early  detection  are  all 
required  to  boost  the  survival  rate.  CAD  can 
provide  a  robust  and  cost-effective  solution  for 
detecting  lung  cancer  at  its  earliest  stages.  It 
also  offers  the  potential  for  remote  monitoring 
of  patients  in  rural  areas  by  pulmonary  experts 
along  with  monitoring  of  patients'  response  to 
chemotherapies.  Researchers  at  the  University 
of  South  Carolina  are  developing  a  multivari¬ 
ate  statistical  model  of  lung  cancer  malignan¬ 
cies.  While  further  validation  is  required,  pre¬ 
liminary  data  has  shown  that  this  approach 
can  positively  affect  the  accurate  detection  of 
lung  cancer.  It  is  envisioned  that  this  software 
could  eventually  result  in  a  routine  lung  cancer 
screening  tool. 

Portable  Imaging— Electrical 
Impedance  Scanning  for 
Detection  of  Breast  Cancer  in 
Young  Women 

The  current  standard  of  care  for  breast  can¬ 
cer  detection  is  the  mammogram.  While  the 
mammogram  generally  offers  high  sensitivity 
and  specificity  for  detecting  breast  cancer,  it  is 
uncomfortable  and  can  produce  a  high  rate  of 
false  negatives  for  women  with  dense  breasts. 
This  study  at  Walter  Reed  Army  Medical  Center 
(WRAMC)  examined  the  value  of  using  a  new 
screening  device  based  on  electrical  imped¬ 
ance  scanning  (EIS).  In  women  aged  30  to  45, 
preliminary  data  has  shown  that  this  technique 


can  be  available  and  specific  for  breast  cancer 
as  compared  to  conventional  mammography. 
The  superiority  of  EIS  may  lead  to  even  more 
rapid  diagnosis  of  breast  cancer  than  currently 
available. 

Image  Guided  Interventions— 
Finger- mounted  Ultrasound 
Robe 

Ultrasound  represents  a  significant  number 
of  projects  within  this  portfolio.  Advances  in 
ultrasound  that  promise  to  more  precisely  lo¬ 
cate  injuries  represent  life-saving  technolo¬ 
gies  on  the  battlefield.  This  ultrasound  probe, 
nicknamed  the  “Sonic-Eye”  is  finger-mounted, 
quickly  disconnected,  and  can  be  immersed  in 
sterilizing  fluid.  Still  in  the  prototype  stage,  it 
is  intended  to  be  compatible  with  standard  and 
portable  ultrasound  systems,  which  can  provide 
high-resolution  images. 


its  ability  to  withstand  up  to 
200  sterilization  cycles. 
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FAST  promises  to  train  the  next  genera¬ 
tion  of  trauma  care  personnel  to  rapidly 
diagnose  internal  bleeding. 


Focused  Assessment  with 
Sonography  for  Trauma  (FAST) 

Understanding  the  fundamentals  of  ultra¬ 
sound  image  generation  and  interpretation 
can  be  a  daunting  task.  FAST  represents  an 
interactive  virtual  visualization  system  to 
teach  transducer  eye-hand  coordination  along 
with  skills  in  image  interpretation.  The  FAST 
exam  is  particular  to  detecting  free  intraperi- 
toneal  fluid  within  each  of  the  four  quadrants 
of  the  abdomen  and  therefore  can  be  used  to 
image  internal  bleeding.  In  addition  to  training 
medical  personnel  in  the  fundamentals  of  ul¬ 
trasound,  this  tool  could  be  used  to  provide  re¬ 
fresher  training  to  experts.  This  TATRC-funded 
project  is  developing  an  advanced  easy-to-use, 
software-based  strategy  for  teaching  FAST. 

Proton  Beam  Therapy  (PBT) 

External  beam  therapies  such  as  Intensity 
Modulated  Radiation  Therapy  (IMRT)  have 
been  shown  effective  against  several  cancers 
including  lung,  prostate  and  breast.  Signifi¬ 
cant  advances  have  been  made  over  the  years 
to  more  accurately  plan  treatments  to  spare 
benign  tissues  while  optimally  targeting  ma¬ 


lignancies.  However  techniques  such  as  IMRT 
still  have  high  levels  of  benign  tissue  morbidi¬ 
ties  associated  with  them.  PBT  offers  a  more 
precise  form  of  treatment,  mainly  due  to  its 
lower  dosimetry  requirements  as  compared  to 
X-rays.  One  unique  application  is  the  treat¬ 
ment  of  uveal  melanomas,  a  type  of  eye  cancer 
also  called  choroidal  melanomas.  Historically, 
these  tumors  were  only  treated  by  the  removal 
of  the  eye.  The  current  portfolio  features  two 
PBT  projects,  each  committed  to  changing  the 
standard  of  care  for  a  plethora  of  diseases  and 
conditions. 


Dr.  James  McDonough  is  building  a  new  PBT  facility 
at  the  University  of  Pennsylvania  designed  to  house 
a  multi-leaf  collimator  for  accurate  dose  delivery  be¬ 
ginning  in  November  2009. 
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Tele  consultation 


COL  Ron  Poropatich 


Deployed  physicians  and  medical  technicians  access  medical  specialists  at 
military  treatment  facilities  around  the  world  using  the  Army  Knowledge  On¬ 
line  (AKO)  TeleconsuKation  Service. 


AKO  Telec  onsultation  Program 

Since  2004,  the  AKO  Consultation  Service  has 
been  utilized  by  deployed  medical  providers  to 
access  expertise  on  a  global  basis.  This  service 
helps  ensure  that  deployed  forces  receive  the 
best  possible  medical  care — no  matter  their  lo¬ 
cation. 

The  AKO  Teleconsultation  Service  is  used  by 
deployed  providers  needing  access  to  military 
medical  specialists  for  assistance  in  making  a 
diagnosis,  interpreting  tests,  developing  treat¬ 
ment  plans  and  coordinating  care.  Providers 
have  used  this  service  for  treating  patients  as 
part  of  humanitarian  or  civil-affairs  missions, 
as  well  as,  for  combat  support. 


Using  the  AKO  system,  providers  in  the  field 
are  able  to  enter  a  patient's  medical  history  and 
chief  complaint  and  specific  questions  for  the 
consultant,  attach  digital  images — such  as  pho¬ 
tographs  or  x-rays — and  route  the  consultation 
to  specific  experts.  Currently,  over  19  different 
types  of  specialties  participate  including  derma¬ 
tology,  infectious  disease,  pulmonary  medicine, 
orthopedics,  cardiology,  etc.  This  service  offers 
a  user-friendly  mechanism  to  reliably  commu¬ 
nicate  with  experts  when  telecommunications 
infrastructure  and  bandwidth  is  limited  and 
the  location  or  names  of  available  consultants 
across  the  military  health  system  are  unknown. 
The  consult  service  has  been  embraced  by  de¬ 
ployed  providers,  many  of  whom  are  frequent 
users  of  the  system.  The  simplicity  of  use  along 
with  the  quality  and  timeliness  of  advice  has 
been  a  key  to  its  success  and  sustainability. 


Tri-service  members  and  humanitarian  or  civil-affairs  mission  spe¬ 
cialty  care  providers  use  the  AKO  system  to  e-mail  digital  photos, 
like  this  one  of  a  burn  victim,  for  teleconsultation  with  US  special¬ 
ists. 

Over  the  past  four  years,  the  AKO  Teleconsul¬ 
tation  Service  has  received  more  than  4,922 
consultation  requests  from  1,349  different 
health-care  providers  from  all  branches  of  the 
military.  Consults  have  been  sent  from  35  dif¬ 
ferent  countries  and  from  ships  at  sea.  To  date, 
68  unnecessary  medical  evacuations  were  pre¬ 
vented  and  183  evacuations  were  facilitated. 
The  average  response  time  is  five  hours  from 
submission  of  the  consult  until  a  consultant 
replies.  Consultants  from  all  services  partici¬ 
pate  in  the  program.  In  2008,  a  Memorandum 
of  Agreement  was  signed  between  the  US  Army 
Medical  Command  and  NATO  for  expanded  use 
of  this  teleconsultation  system  by  NATO  Forces 
in  Afghanistan. 
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Remote  Presence 


TATRC  supported  the  demonstration  of  mobile  robotic  technology  to  enhance 
remote  access  to  inpatient  clinic  a  I  settings  and  support  medic  a  I  training. 


Remote  Presence  (RP) 


RP  is  the  use  of  telecommunications  and  mobile 
robotic  technologies  by  physicians  and  other 
healthcare  providers  to  access  clinical  settings 
like  ORs  and  ICUs  from  any  location,  on-demand. 
A  commercially  available  robot  manufactured 
by  InTouch  Health®,  Santa  Barbara,  CA  provides 
two-way  voice  and  video  capability  to  support 
remote  medical  supervision  and  training,  and 
expert  consultation  from  a  dis¬ 
tance. 


Using  a  laptop  computer  which 
has  specialized  software  and  a 
control  stick,  a  clinician  is  able 
to  access  and  remotely  drive 
the  robot  from  any  location 
where  internet  access  and  suf¬ 
ficient  bandwidth  is  available. 
Clinicians  can  drive  the  robot 
to  the  bedside  using  controls 
on  the  laptop  to  offer  consul¬ 
tation  during  an  emergency, 
conduct  rounds  or  monitor  pa¬ 
tients,  and  supervise  and/or 
train  nurses  and  residents.  The 


Right:  Using  a  laptop  computer 
which  has  specialized  software 
and  a  control-stick ,  MAJ  Kevin 
Chung  is  able  to  access  and  drive 
the  RP-7  robot  (left)  from  any 
remote  location  where  internet 
access  and  sufficient  bandwidth 
is  available. 


robot's  video  telephonic  capabilities  allows  doc¬ 
tors  to  check  vitals,  zoom  in  on  the  patient  for 
closer  physical  examination  or  speak  directly 
to  the  patient  and  their  families  or  other  health¬ 
care  providers. 

As  an  unexpected  benefit,  MAJ  Kevin  Chung  was 
able  to  utilize  his  RP7®  Laptop  Controller  to  ac¬ 
cess  the  Brooke  Army  Medical  Center  (BAMC) 
ISR  robot  while  deployed  in  Iraq.  In  addition 
to  continuing  to  care  for  his  patients  in  the  ISR 
burn  unit  while  deployed,  he  was  also  able  to 
coordinate  care  for  patients  being  transferred 
from  Iraq  back  to  ISR  for  long-term  care  and  fa¬ 
cilitate  a  visit  between  a  deployed  Warfighter 
and  his  newborn  baby  delivered  at  BAMC. 

RP  holds  promise  for  enhancing  military  health¬ 
care  systems  by  enabling  medical  experts  to  re¬ 
motely  participate  in  the  delivery  of  healthcare 
and  advanced  medical  training  when  and  where 
they  are  needed  in  a  high  quality  fashion  to  en¬ 
sure  the  best  possible  interaction  between  the 
participants. 
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Infectious  Disease 


Dr.  Anne  Westbrook 


Infectious  disease  programs  focused  on  the  identification,  characterization, 
and  medical  countermeasures  to  protect  against  endemic  threats.  These  ef¬ 
forts  augmented  core  programs  by  exploring  novel  and  higher  risk  approach¬ 
es  with  the  possibility  of  major  medic  a  I  advances. 


Human  in  vitro  Lung  Model  for 
Infectious  Diseases 

University  of  Central  Florida  and  VaxDesign 
researchers  are  developing  in  vitro  (laboratory 
grown)  models  of  human  lung  tissue  to  improve 
our  understanding  of  how  tissue  cells  interact 
with  infectious  agents.  The  in  vitro  model  will 
provide  a  reliable  and  repeatable  method  for 
evaluating  a  human  immune  response  in  the 
laboratory.  The  model  will  be  a  way  to  test  vac¬ 
cines  and  other  immune-related  drugs  rapidly, 
inexpensively  and  with  consistent  reproducibil¬ 
ity  by  replicating  the  human  immune  response. 
It  is  the  first  real  alternative  to  an  animal  model 
for  biomedical  research  at  the  system  level  and 
will  open  the  door  to  new  methods  of  vaccine 
and  immunotherapy  development. 


The  researchers  have  developed  a  model  of  lung  tissue  in¬ 
fected  by  tuberculosis  (TB)  in  its  dormant  state.  Figure  A 
displays  an  aggregation  of  leukocytes  and  macrophages 
into  granulomas  that  contain  the  infection.  Figure  B  dis¬ 
plays  leukocytes  surrounding  infected  macrophages  to 
form  a  granuloma. 


Immunostimulating  HIV  Therapy 
Program 


patients.  Drugs 
that  either  reduce 
the  production 
or  inhibit  the  ac¬ 
tion  of  cAMP  may 
improve  immune 
function  in  HIV- 
infected  patients. 


Lauras  AS  is  a  Norwegian  biotechnology  compa¬ 
ny  involved  in  developing  immune-stimulating 
therapies  for  HIV  and  other  immunodeficiency 
diseases.  Lauras  AS  key  discoveries  are  based 
on  findings  that  a  signal  substance  (cAMP)  lo¬ 
cated  inside  white  blood  cells  (T  cells)  can  cause 
immunodeficiency 
in  HIV-infected 


patients.  This 
signal  substance 
is  increased  in  T 


cells  from  these 


The  signal  substance  cAMP  is  increased  in  T  cells  from 
HIV-infected  patients  (top  and  middle  panel).  Drugs 
that  either  reduce  the  production  or  inhibit  the  action 
of  this  signal  substance  will  improve  the  immune  func¬ 
tion  in  HIV-infected  patients  (bottom  panel). 
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Organisms  like  Candida  (shown)  and  Staph  are 
so  difficult  to  treat  because  of  their  ability  to 
rapidly  evolve  drug  resistant  forms. 

C  a  ndida/  Sta  phyloc  oc  c  us 
Vaccine 

NovaDigm  Therapeutics  in  collaboration  with 
TATRC,  LA  BioMed  and  University  of  North 
Dakota  Research  Foundation  is  developing  a 
vaccine  to  prevent  infection  by  both  Candida 
albicans  (a  yeast  or  fungus  found  naturally  in 
our  environment)  and  Staphylococcus  aureus 
(Staph).  Warfighters’  living  and  working  con¬ 
ditions,  whether  in  training  or  deployed,  place 
them  at  increased  risk  of  developing  systemic 
infections  from  these  organisms.  These  infec¬ 
tions  frequently  lead  to  prolonged  hospitaliza¬ 
tion,  amputation,  or  even  death. 

NovaDigm  scientists  have  demonstrated  a  vac¬ 
cine  that  is  immunogenic  in  animals  and  pro¬ 
tects  them  against  otherwise  lethal  infections 
by  both  Candida  and  Staph.  NovaDigm  is  per¬ 
forming  the  necessary  work  to  begin  testing  the 
vaccine  in  clinical  trials,  in  early  2010. 


is  now  recovering.  The  Center  led  the  efforts  to 
sequence  the  genome  of  the  new  SunUp  strain. 
The  sequence,  which  spells  out  more  than  90 
percent  of  SunUp’s  genetic  code,  was  the  first 
to  be  derived  from  a  genetically  modified  plant. 
From  a  homeland  defense  perspective,  the  im¬ 
portance  of  food  security  is  illustrated  as  simi¬ 
lar  to  PRSV,  other  bio-engineered  weaponized 
pathogens  could  threaten  vital  food  sources. 
The  expertise  and  procedures  developed  will 
be  essential  in  devising  defensive  measures, 
particularly  as  our  food  sources  come  from  ever 
fewer  but  more  productive  plant  clones.  An  un¬ 
derstanding  of  genetic  sequences  will  help  iden¬ 
tify  candidate  genes  for  developing  pathogen, 
natural  disease  and  insect  resistant  varieties  to 


Rapaya  Tree  Genome  Roject 

The  papaya  tree  genome  was  sequenced  in  2008 
through  the  University  of  Hawaii  Center  for 
Genomics,  Proteomics  and  Bioinformatics  Re¬ 
search  Initiative.  The 


papaya  is  an  impor¬ 
tant  agricultural  prod¬ 
uct  in  Hawaii,  a  highly 
nutritious  fruit,  and  a 
key  source  of  papain, 
a  proteolytic  digestive 
enzyme.  In  the  early 
1990s,  Papaya  Ring- 
spot  Virus  (PRSV)  dev¬ 
astated  the  Hawaiian 


papaya  crop.  A  geneti¬ 
cally  modified  trans¬ 
genic  strain  ("SunUp”) 
that  resists  the  virus 


was  then  produced 
and  crop  production 


preserve  the  food  supply. 


The  372  million  bases  of  the  SunUp  ge¬ 
nome  were  sequenced  over  a  two  year 
period  using  a  whole  genome  shotgun 
approach.  The  findings  appeared  as 
the  cover  article  in  the  journal  Na¬ 
ture  on  April  24,  2008.  This  effort 
was  partially  supported  through  the 
TATRC  Hui  since  2004.  It  illustrates 


Because  the  papaya  tree  genome  was 
sequenced  from  a  genetically  modified 
variety,  it  provides  the  most  detailed 
picture  available  of  the  impact  of  particle 
bombardment  on  genome  structure  and 
function. 


the  growth  of  biotechnology  research 
in  Hawaii,  which  is  important  to  na¬ 
tional  defense  initiatives  requiring 
computational  biology  and  genomics 
capabilities. 
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Blood  Safety  and  Supply 


Mr  Wilbur  Malloy 


Majoradvanceswere  made  in  three  importantaieasof  Blood  Safety  and  Sup¬ 
ply— a  new  approach  to  rapid  blood  screening  will  provide  on-the-spot  blood 
typing;  two  different  Pathogen  Inactivation  technologies  will  improve  blood 
product  safety;  and  a  blood  warmerthat  raises  core  body  temperature  of  hy¬ 
pothermic  patients  during  severe  hemorrhage. 


Active  Thermal  Resuscitation 

Hypothermia  and  shock  are  common  clinical 
problems  experienced  by  those  wounded  in 
combat.  Previous  efforts  have  led  to  the  de¬ 
velopment  of  a  highly  portable  system  to  treat 
hypothermia  in  the  field. 

The  system  warms  a 
patient’s  blood  and 
then  returns  it 
to  the  patient, 
however  it  re¬ 
quires  access 
to  a  major 
artery 
to  drive 
the  flow 
of  blood 
through 
the  warm¬ 
ing  sys¬ 
tem.  The 
current  rug¬ 
ged,  min¬ 
iaturized 
prototype 
weighs  less 

than  one  kilogram  and  uses  arterial  and  venous 
femoral  cannulae  to  warm  a  casualty’s  blood  by 
ten  degrees  Celsius  over  core  temperature,  with 
a  maximum  fluid  delivery  rate  of  about  200  cc/ 
minute.  The  goal  of  the  current  project  is  to  in¬ 
tegrate  a  small,  highly-efficient  pump  into  the 


The  goal  is 

to  integrate  a  tiny  efficient  pump  into  this  proto¬ 
type  blood  warming  system,  developed  with  SBIR 
funding,  for  treatment  of  hypothermia. 


system  to  allow  active  thermal  resuscitation  in 
the  field  using  a  single  femoral  vein  catheter. 
This  will  both  eliminate  the  need  for  arterial  ac¬ 
cess  and  also  will  allow  the  system  to  function 
as  a  rapid  infuser. 

Blood  Transfusion  Safely 

Current  blood  screening  methods  are  la¬ 
bor  and  time  intensive  and  results  are 
produced  remote  from  the  collection 
center  and  up  to  hours  after  the  blood 
screening  is  performed.  DoD  has 
an  unmet  need  for  a  fieldable,  stable, 
cost  effective  and  disposable  means  of 
quickly  and  accurately  screening 
blood  do¬ 
nors  to 
determine 
their  blood 
type.  Fast 
turn-around 
screening  is 
needed  to  regis¬ 
ter  new  donors 
and  schedule 
blood  draws 
in  response  to 
emergent  medical 
needs.  TATRC  and 
Micronics  are  col- 
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Used  in  the  field, 
this  blood  screen¬ 
ing  device  will  in¬ 
dicate  blood  type 
and  Rh  factor  in 
less  than  30  seconds. 
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Abbreviated  pathogen  inactivation  process  flow  diagram  for  treatment  of  whole  blood  with  the  Mirasol™  System. 
This  illustrates  the  transfer  of  whole  blood  to  the  illumination/storage  set,  removal  of  the  whole  blood  bag,  the  addi¬ 
tion  of  riboflavin  solution  to  the  illumination  bag,  placement  of  the  illumination/storage  set  in  the  illuminator,  and 
draining  of  the  treated  whole  blood  into  the  storage  bag  after  illumination. 


laborating  to  develop  a  disposable,  credit-card 
sized,  manually  operated,  single  use  device  to 
determine  the  ABO  blood  type  and  Rh  factor 
from  a  single  drop  of  blood  in  less  than  30  sec¬ 
onds.  After  the  completion  of  validation  studies 
and  approval  by  the  FDA,  Micronics  anticipates 
introducing  the  commercial  injection  mold 
product  in  Fall  2009. 

Rathogen  Inactivation  (PI) 

PI  is  an  advanced  technology  process  to  im¬ 
prove  the  safety  of  blood  products  (whole 
blood,  red  blood  cells,  platelets,  and  plasma), 
wherein  the  number  of  pathogens  (bacteria, 
parasites,  and  viruses)  are  inacti¬ 
vated  and/or  reduced,  and  white 
cells  are  destroyed.  TATRC  is  ac¬ 
tively  supporting  two  of  the  rec¬ 
ognized  leading  researchers  in 
this  new  technology.  Cardian  BCT 
Biotechnologies  incorporates  the 
use  of  Mirasol™  (riboflavin)  in  the 
presence  of  UV  light  to  inactivate 
pathogens  by  inducing  a  chemi¬ 
cal  reaction  within  the  functional 
groups  of  nucleic  acids,  making 
pathogens  unable  to  replicate  and 


thus  harmless.  Cerus  Corporation  utilizes  In¬ 
tercept™  (a  patented  solution)  to  crosslink  the 
nucleic  acids  present  in  susceptible  pathogens 
thus  blocking  replication  and  preventing  prolif¬ 
eration.  Both  processes  also  inactivate  the  do¬ 
nor’s  white  blood  cells  that  could  pose  risks  for 
transfusion  recipients.  These  approaches  when 
approved  by  the  FDA  will  revolutionize  the  safe¬ 
ty  of  blood  products  and  become  a  force  multi¬ 
plier  in  combat  casualty  care  and  force  health 
protection  worldwide. 


UVA  Illumination 


Amotosalen 
molecule  (red) 
targets  helical  regions 
of  nucleic  acid 


Docking 


Permanent 

Crosslinking 


Locked 
DNA  or  RNA 
unable  to 
replicate 


A  process  is  being  developed  to  inactivate  pathogens  in  whole  blood  by  induc¬ 
ing  a  chemical  reaction  in  their  nucleic  acids  and  rendering  them  harmless. 
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Trauma 


Dr.  71m  Broderick 


Training  and  equipmerrtlbr  emergency  tracheotomies  and  compartment  syn¬ 
drome  were  developed  with  rapid  turnaround  to  serve  the  cunerrt  war  effort 
These  simple  lifesaving  products  required  no  new  scientific  discovery. 


Universa  I C  tic  othyrotomy  Kit 

Safe,  fast  and  effective  emergency  cricothyro- 
tomies  (tracheotomies)  in  support  of  injured 
Warriors  in  various  field  environments  are  cur¬ 
rently  difficult  to  perform.  This  is  due  to: 

•  inadequate  lighting 

•  tissue  incisions  that  are  accidentally  made  too 
deep  (opening  both  the  trachea  and  esophageal 
tissue) 

•  lack  of  easy  ac¬ 
cess  to  required 
components 

•  the  wide  diver¬ 
sity  of  products 
and  components 
dispersed  among 
various  medical 
field  kits 

A  single  kit  that 
contains  all  the 
necessary  com¬ 
ponents,  allows 
for  one-hand  ex¬ 
ecution  of  a  safe 
depth  incision  and  Cricothyrotomy  Kit's 
tissue-spreading,  capabilities  are  far  superior  to  current 
and  provides  in-  capability  in  field  execution  as  they 
frared  (IR)  light-  provide  for  one-hand  execution  of  a  safe 
ing  for  use  in  low  depth  incision  and  tissue-spreading. 


light  conditions  will  significantly  improve  the 
delivery  of  life-saving  emergency  cricothyroto- 
mies,  both  in  the  field  of  combat  and  under  other 
disaster  situations.  This  was  developed  in  sup¬ 
port  of  Navy  and  Marine  Corps  requirements. 


Subject  matter  experts  from  the  US  Army ;  Air 
Force ,  and  Navy  worked  with  TATRC,  Touch  of 
Life ,  and  the  American  Academy  of  Orthopedic 
Surgeons  to  develop  video-based  training  of  a 
fasciotomy  procedure  for  the  US  Army  Insti¬ 
tute  of  Surgical  Research.  The  DVD  addressed 
diagnosis  and  surgical  management  for  CS  to 
reduce  tissue  damage. 


Prevention  of  Compartment 
Syndrome  with  Ultrafiltration 
Catheters 

Trauma  to  the  limbs,  or  extremities,  has  always 
been  common  among  injured  Warfighters.  The 
closely  associated  Compartment  Syndrome 
(CS),  in  which  elevated  intramuscular  pressure 
can  cause  tissue  ischemia  (a  shortage  of  blood 
supply  to  an  organ)  is  a  significant  source  of 
morbidity.  If  left  untreated,  CS  can  result  in 
permanent  muscle  and  nerve  injury,  rhabdomy- 


Inside  a  Forward  Resus- 
citative  Surgery  System 
tent ,  Cmdr.  Joe  Taddeo 
(left)  instructs  corpsmen 
with  3rd  Medical  Battal¬ 
ion  how  to  treat  a  casualty 
during  a  mass-casualty 
exercise.  Photo  by  Lance 
Cpl.  Bryan  A.  Peterson 


Compartment  Syndrome  Training 

When  CS  occurs  following  trauma,  the  affected 
muscle  tissue  swells  and  puts  intense  compres¬ 
sion  on  nearby  nerves  and  blood  vessels,  caus¬ 
ing  significant  damage  and  potential  death.  One 
way  to  relieve  the  pressure  and  prevent  com¬ 
partment  syndrome  is  to  perform  a  fasciotomy, 
a  surgical  procedure  that  involves  making  long 
incisions  through  the  skin  and  underlying  fascia 
on  either  side  of  the  bone.  Recognizing  this  as 
a  critical  issue,  TATRC  officials  authored  a  re¬ 
search  topic,  which  was  approved  by  the  Army 
SBIR  program.  Touch  of  Life,  Aurora,  CO  is  close 
to  the  end  of  a  2-year,  Phase  II  effort  to  develop 
a  simulation-based  training  system.  The  ob¬ 
jective  is  to  train  medics  who  may  not 
normally  do  fasciotomy  procedures  to 
do  them  correctly.  In  response  to  a  re¬ 
quest  from  the  ISR  for  an  interim  solu¬ 
tion  while  the  simulator  is  being  com¬ 
pleted,  a  training  DVD  was  produced 
by  Touch  of  Life,  with  the  assistance  of 
the  American  Academy  of  Orthopaedic 
Surgeons.  It  is  now  being  distributed 
by  ISR. 


olysis  and  renal  failure,  and  death. 

Modern  body  armor  and  head  pro¬ 
tection,  combined  with  improved 
evacuation  and  trauma  care,  has 
increased  the  number  of  surviving 
Warfighters  with  extremity  injury.  One  con¬ 
sequence  of  the  recent  trend  in  point-of-injury 
trauma  care  is  the  increased  use  of  tourniquets. 
Although  life-saving,  tourniquet  use  has  further 
increased  the  risk  of  CS.  Additionally,  there  are 
150,000  civilian  tibia  fracture  patients  at  risk  of 
CS  each  year  in  the  United  States. 


Twin  Star  Medical  has  developed  an  ultrafil¬ 
tration  catheter  system  to  remove  interstitial 
fluid  and  monitor  pressure  from  muscle  com¬ 
partments  in  patients  at  risk  for  developing  CS. 
In  preclinical  studies,  ultrafiltration  has  been 
shown  to  reduce  edema,  reduce  tissue  pressure 
and  improve  tissue  viability. 


Touch  of  Life,  Aurora ,  CO  is  develop¬ 
ing  a  simulator  system  for  training 
medics  in  the  treatment  of  Compart¬ 
ment  Syndrome. 
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Hospital  of  the  Future 


Amy  Nyswaner,  RN,  BSN 


The  Hospital  of  the  Future  (HOF)  initiative  is  intended  to  improve  patient  safety, 
hospital  design  and  interoperability.  Construction  of  new  military  medical  fa¬ 
cilities  provides  opportunities  for  the  military  to  be  early  adopters  of  revolu¬ 
tionary  systems  in  fee  ilities. 


Bechnologies  will  become  ever  more 
Bimportant  in  medicine  and  the  HOF,  both 
Bmilitary  and  civilian,  and  for  both  acute 
medical  care  and  care  of  complex,  chronic 
diseases.  Not  only  will  newtechnologies  advance 
medicine  but  if  used  properly  they  will  improve 
quality  and  safety  and  function  to  lower  the  cost 
of  care.  Further,  technologies  can  potentially 
offset  the  shortage  of  healthcare  professionals. 

TATRC's  vision  for  the  HOF  is  to  be  a  dominant 
agent  of  change  to  transform  health  care  to  a 
safe,  cost  effective,  predictive,  preventative, 
evidence  based,  and  participatory  system. 

The  HOF  initiative  leverages  the  efforts  of 
existing  HOF  community  to  place  existing  and 
future  technologies  into  current  and  planned 
military  medical  facilities  in  support  of  the 
Army's  Health  Facilities  Planning  Agency  and 
DoD  Patient  Safety  Program. 


HOF  Interoperability 

Interoperability  will  enable  the  creation  of  in¬ 
tegrated  error-resistant  medical  systems  to 
support  advanced  capabilities  such  as  automat¬ 
ed  system  readiness  assessment;  physiologic 
closed  loop  control  of  medication  delivery,  ven¬ 
tilation,  and  fluid  delivery;  decision  support; 
safety  interlocks;  smart  alarms;  monitoring  of 
device  performance;  plug-and-play  modular¬ 
ity  to  support  "hot  swapping”  of  replacement 
devices  and  selection  of  "best  of  breed"  compo¬ 
nents  from  competitive  sources;  comprehensive 
data  collection  (like  a  "flight  data  recorder”)  for 
the  analysis  of  near-misses  and  adverse  events; 
enhanced  disaster  preparedness  and  response 
capabilities;  and  other  innovations  to  improve 
patient  safety,  treatment  efficacy,  and  workflow 
efficiency.  These  improvements  in  workflow 
will  reduce  medical  errors  and  healthcare  costs 
to  the  benefit  of  patients  throughout  the  con¬ 
tinuum  of  care. 


.I'm vnrH  , 

hrrivvrvi|d 

tjii 


MjSjfw  iaVViiS? 

i  ""in  ■:  f  I*  I 

^  a. 


i 


1  -'-i 


Ft.  Belvoir  Hospital  is  an  example 
of  a  new  facility  that  has  planned 
for  technologies  developed  through 
TATRC-sponsored  programs  such 
as  a  surgical  simulation  and  train¬ 
ing  suite.  (Artist  rendering) 
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Simulation  training 
research  involving 
artificial  intelligence 
(the  Maryland  Virtu¬ 
al  patient)  helps  sur¬ 
geons  to  better  treat 
esophageal  diseases. 


ICE  standard  is  in  final  approval  stage.  ICE  will 
enable  standards-based  medical  device  system 
integration  for  high-acuity  patient  care.  More¬ 
over,  TATRC  is  funding  SBIR  awards  to  produc¬ 
tize  enabling  components  of  the  ICE. 
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The  Medical  Device  Plug-and-Play  program  at 
Massachusetts  General  Hospital  (MGH)  and 
CIMIT  serves  as  a  catalyst  for  engaging  other 
organizations  (e.g.  Moberg  Research  Inc,  Live- 
Data  Inc,  and  other  partners)  to  work  together 
to  accelerate  the  achievement  of  interoperabil¬ 
ity.  Medical  Device  Plug-and-Play  convened  a 
team  from  MGH/Partners  Healthcare  System, 
Johns  Hopkins  Medicine,  and  Kaiser  Permanen- 
te  to  develop  sharable  contracting  language  for 
device  procurement  -  this  was  released  in  Octo¬ 
ber  2008  as  Medical  Device  Free  Interoperabil¬ 
ity  Requirements  for  the  Enterprise  (MD  FIRE). 
Use  of  such  contracting  language  will  pave  the 
way  for  future  hospitals  to  work  with  vendors 
to  make  interoperability  a  reality. 


A  set  of  interoperability  standards  called  the 
Integrated  Clinical  Environment  (ICE)  is  under 
development  in  ASTM  International,  led  by  the 

Medical  Device  Plug- 
and-Play  program. 
Part  I  of  the  multi-part 


At  the  CIMIT  Innovation  Congress 
2008,  collaborators  met 
from  5  institutions.  This 
demonstration  is  of  a 
prototype  ICE-stan- 
dard  compliant  plug- 
and-play  network  for 
medical  device  use. 


Hospita  I  of  the  Future 


Robotic  lelesuigevy  Research 

This  research  focuses  on  the  design  and  con¬ 
struction  of  an  in  vivo  robot  for  surgical  applica¬ 
tions.  This  robot  can  be  placed  entirely  within 
the  abdominal  cavity  and  provide  real-time  vid¬ 
eo  to  a  remote  surgeon.  This  will  allow  the  re¬ 
mote  surgeon  to  diagnose  and  aid  in  the  triage 
of  the  patient.  The  system  could  be  of  great  use 
in  Single  Port  Access  Surgery  and  Natural  Ori¬ 
fice  Transluminal  Endoscopic  Surgery  (NOTES). 
The  team  at  Nebraska  consists  of  surgeons  and 
engineers  working  togeth¬ 
er  to  advance  the  technol¬ 
ogy.  They  have  produced 
several  prototypes  to  date, 
and  are  planning  to  con¬ 
duct  animal  studies  in  the 
next  phase  of  research. 


Spartanburg 
Regional  Health 
System 

TATRC  is  overseeing  CSI 
Project  HOF  at  Spartan¬ 
burg  Regional  Health  Sys¬ 
tem  in  Spartanburg  South 
Carolina.  In  part  one, 

Spartanburg  Regional 
Health  System  has  created 
a  "hospital  room  of  the  future"  in  a  laboratory 
environment  to  test  new  architectural,  equip¬ 
ment  design,  and  workflow  integration.  In  part 
two,  DOD  will  test  the  ability  to  connect  the 
Spartanburg  Regional  Health  System  McKesson 


Horizon  EHR  to  the  DOD/VHA  Bidirectional 
Health  Information  Exchange  and  to  the  adap¬ 
tor  to  the  gateway  between  the  Nationwide 
Health  Information  Network  (NIHN)  and  the 
Federal  Health  Architecture  Systems. 

Innovations  in  the  Surgical 
Environment  Research  Program 

Recently,  the  University  of  Maryland  Innova¬ 
tions  in  the  Surgical  Environment  Research 

Program  made  an  im¬ 
portant  shift  in  their  re¬ 
search  paradigm  from 
Operating  Room  of  the 
Future  to  Innovations 
in  the  Surgical  Environ¬ 
ment. 


Surgeons  and  aviators  assembled  to  share  lessons  learned 
from  training  in  high-stakes,  high-performance  environ¬ 
ments,  as  part  of  the  University  of  Maryland  Innovations  in 
the  Surgical  Environment  program. 


The  annual  meeting  of 
the  research  program 
was  expanded  to  include 
international  and  na¬ 
tional  experts  to  high¬ 
light  the  four  research 
pillars:  Informatics, 

Smart  Image,  Simulation 
and  Ergonomics/Human 
Factors.  The  theme  of 
“Lessons  Learned  from 
High  Stakes  Environments"  included  formal 
presentations  by  experienced  aviators  and  sur¬ 
geons,  and  by  a  keynote  address  from  a  sur¬ 
geon/astronaut,  Dr.  David  Williams. 


Telerobotics  and 
Advanced  Minimally 
Invasive  Surgery 
(TAMIS)  is  the  military's 
only  surgical  robotics 
program.  At  WRAMC, 
two  integrated 
operating  rooms  have 
been  constructed 
which  support  robotics, 
telesurgery ;  and 
minimally  invasive 
surgical  applications. 
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Being  able  to  see  underlying  vessels  and  other  internal  structures  before  making  a  dissection  has  been  a  long-standing 
need  of  minimally  invasive  surgeons.  The  Smart  Image  project  seeks  to  demonstrate  the  technical  feasibility  of  live  aug¬ 
mented  reality — the  fusion  of  instantaneous  CT-generated  views  with  laparoscopic  views — allowing  internal  structures 
that  are  absent  in  laproscopic  views  to  be  visualized. 


Simulation  Training 

Research  in  simulation  training  included  the 
refinement  of  a  cognitive  simulation  system  for 
the  treatment  of  six  esophageal  diseases  perti- 
nentto  clinical  medicine  through  the  application 
of  artificial  intelligence  (the  Maryland  Virtual 
patient)  and  the  study  of  multi-modal  applica¬ 
tions  of  physical  models  and  virtual  reality  for 
the  training  of  surgeons. 

REVEAL  Reconstruction, 
Enhancement;  Visualization, 
and  Ergonomic  Assessment  for 
laparoscopic  Surgery 

The  goal  of  REVEAL  is  to  develop  and  test  new 
technologies  that  would  enable  more  surgeons 
to  attain  and  continue  to  practice  (without  inju¬ 
ry  or  pain)  high  levels  of  skill  in  minimally  inva¬ 
sive  surgery,  patient  position,  technology  con¬ 
figuration,  and  instrument  design.  This  project 


deployed  a  complete  flexible  display  system  and 
performed  physical  and  cognitive  ergonomic 
tests  in  that  environment. 

Centerfor  Advanced  Surgical 
and  Interventional  lechnology 
(CASTI) 

CASIT's  mission  is  to  define  and  advance  the 
state-of-the-art  of  surgical  and  interventional 
technology  and  to  revolutionize  surgical 
education  and  training. 

CASH  was  originally  designed  as  a  test  bed  for 
developing  operating  rooms,  procedure  rooms 
and  interventional  rooms  for  the  new  UCLA  Ron¬ 
ald  Reagan  Hospital.  The  new  hospital  opened 
this  year  with  truly  new  medical  technology.  As 
evaluation  of  instrumentation  proceeded,  it  be¬ 
came  clear  that  this  laboratory  provided  critical 
information  to  optimize  the  design  of  the  new 
facilities  in  terms  of  equipment,  space  require¬ 
ments  and  efficiency.  UCLA  set  aside  space  for 
CASH  to  continue  development  of  new  instru¬ 
mentation  and  procedures  in  the  new  hospital. 


The  REVEAL  project  used  existing  technology 
and  built  new  techniques  as  needed  to  acquire 
crucial  ergonomic  data  relative  to  key  factors  of 
patient  position,  technology  configuration  and 
instrument  design. 
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Neuroscience 


Dr.  Kenneth  Curley 


Each  of  the  military  services  has  worked  on  development  of  a  neuropsycho¬ 
logical  test  battery  for  decades,  culminating  with  the  Automated  Neuropsy¬ 
chological  Assessment  Metrics  (ANAM).  In  2008,  the  services  were  directed  to 
conduct  baseline  testing  using  an  abbreviated  form  (ANAM4).  TATRC  played 
a  vital  role  in  readying  this  first  version  of  a  neuropsychological  test  system  for 
mass  military  use. 


R search  conducted  under  this  portfolio 
xamines  a  wide-range  of  military  rel¬ 
iant  problems.  Among  the  outcomes 
sought  are  means  to  assess  risk  factors  in  op¬ 
erational  environments  for  nervous  system 
function,  means  of  assessing  neurological  per¬ 
formance  in  operational  environments,  iden¬ 
tification  of  biomarkers  of  neurobehavioral 
function,  development  and  optimization  of  neu¬ 
roprotectants  to  treat  brain  and  spinal  cord  in¬ 
juries,  and  development  of  nonpharmaceutical 
aids  to  enhance  resistance  to  neurological  risk 
factors. 


Automated  Neuropsychological 
Assessment  Metrics  (ANAM) 
Instrument  Functional  Brain 
lesting 

Dr.  Kirby  Gilliland  and  Dr.  Robert  Schlegel 
at  The  University  of  Oklahoma’s  Center  for 
the  Study  of  Human  Operator  Performance 
in  collaboration  with  other  DOD  elements, 
optimized  a  neuropsychological  battery  for 
assessment  of  Warfighter  neurobehavioral 
function.  The  ANAM  instrument  is  a  library 
of  over  30  computer-based  tests  of  specific 
neuropsychological  domains  (e.g.  short¬ 
term  memory,  long-term  memory,  executive 
function,  logical  reasoning,  complex  processing, 
mathematical  reasoning). 


The  ANAM  is  the  result  of  some  30  years  of  de¬ 
velopment  by  the  military  services.  The  combi¬ 
nation  of  distinctive  test  modules,  constructed 
for  sensitivity  and  specificity  to  individual  neu¬ 
ropsychological  domains,  permits  construc¬ 
tion  of  tests  for  various  assessment  purposes. 
Assessment  batteries  are  available  for  general 
neuropsychological  assessment  as  well  as  for 
standardized  assessment  of  neuropsychologi¬ 
cal  alterations  consequent  to  neurodegenera- 
tive  disease  or  deleterious  effects  of  exposure 
to  pharmaceutical  or  environmental  chemicals. 
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As  of  August  2008,  all  service  personnel  de¬ 
ployed  overseas  receive  baseline  neuropsycho¬ 
logical  assessment  -  a  policy  which  provides 
a  means  of  both  safe-guarding  the  long-term 
health  and  welfare  of  service  personnel  as  well 
as  providing  objective  criteria  for  evaluating 
mission  resources  and  maintaining  force  health 
protection. 

The  ANAM  questionnaire  is  administered  confidentially 
to  Warfighters  prior  to  deployment.  It  provides  a  base¬ 
line  indication  of  a  Warfighter's  neuropsychological 
status  that  can  be  used  for  comparison  if  brain  injury 
is  suspected. 


The  ANAM4  battery  permits 
determination  of  an  initial 
baseline  function  of  an  indi¬ 
vidual's  performance  prior  to 
deployment.  Should  an  injury 
occur,  post-injury  performance 
assessment  can  be  compared  to 
the  baseline  to  determine  alter¬ 
ation  in  specific  neuropsycho¬ 
logical  functions.  The  compari¬ 
son  will  be  invaluable  as  an  aid  to  determining 
specific  problems  facing  the  injured  individual 
and  in  developing  rehabilitative  programs. 


'In  an  effort  to  understand 
the  long-term  outcomes 
of  traumatic  brain  injury, 
including  consequences 
that  might  be  related 
to  blast  the  committee 
recommends  that  a  II 
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AUTOMATED  NEUROPSYCHOLOGICAL 
ASSESSMENT  METRICS 


deployed  military  personnel 
undergo  predeployment 
neurocog nitive  testing 

—Institute  of  Medicine  Committee  on 
Traumatic  Brain  Injury 

Gulf  War  and  Health:  volume  7: 
Long-Term  Consequencesof 
Traumatic  Brain  Injury 
p.  376,  2008 
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Neuroscience 


The  Neurotoxin  Exposure 
Treatment  (Parkinson's)  Research 
Rogram  (NE1RP) 

Parkinson’s  Disease  (PD)  provides  a  solvable 
model  for  a  better  understanding  of  a  wide 
range  of  neurological  dysfunction,  including 
important  threats  to  Warfighters:  suspected  or 
known  health  threats  include  head  impact,  neu¬ 
rotoxic  chemicals,  psychological  trauma/stress, 
and  neurotropic  viruses. 

Data  from  prior  projects  currently  supports 
efforts  to  identify  a  panel  of  peripheral  blood 
markers  of  brain  injury  and  provided  the  ba¬ 
sis  for  the  ANAM4  test  battery,  now  used  for 
pre-deployment  neuropsychological  testing  of 
every  deployed  service  member.  Current  stud¬ 
ies  enhance  efforts  at  disease  prevention,  diag¬ 
nosis  and  treatment  of  brain  injury  useful  for 
Parkinson’s  patients,  the  general  public  and  the 
military  Warfighter. 


exercise,  a  non-pharmaceutical  means  of  main¬ 
taining  performance  and  health  from  military 
operational  risks. 

Neurological  studies  in  Hawaii  revealed  cor¬ 
relations  between  the  retention  in  the  brain  of 
three  World  War  II  era  pesticides  and  clinical 
symptoms,  providing  evidence  for  structure- 
function  relationships  of  neurotoxic  chemicals 
and  opening  an  avenue  to  identify  mechanisms 
of  specific  environmental  risk.  Registries  initi¬ 
ated  in  California  and  Alaska  will  expand  knowl¬ 
edge  of  environmental  chemical  exposures  and 
neurodegenerative  disease  risks;  while  stud¬ 
ies  at  Rochester  University,  the  University  of 
Pennsylvania  and  in  New  Haven  Connecticut 
will  correlate  clinical  symptoms,  alterations 
in  neurobehavioral  function  and  human  imag¬ 
ing  outcomes  to  link  population  exposure  risks, 
clinical  outcomes  and  biologic  mechanisms  of 
disease  initiation  and  progression. 


Prevention:  Studies  in  Florida  and  Georgia  dem¬ 
onstrated  alterations  in  dopamine  transporter 
protein  correlated  with  behavioral  effects  in 
acute  exposure  to  permethrin, 
a  pesticide  used  by  DOD  to 
protect  against  insect  disease 
vectors;  but  also  demonstrat¬ 
ed  compensation  with  contin¬ 
ued  exposure,  suggesting  that 
permethrin  is  one  of  the  least 
harmful  of  available  insect  re¬ 
pellents. 


Preliminary  data  on  exercise- 
induced  alterations  in  dop¬ 
aminergic  activity  from  the 
University  of  Southern  Cali¬ 
fornia  suggest  mechanisms 
for  the  neuroprotective  role  of 


Some  pesticides  are  a  risk  factor 
for  development  of  PD.  The  NETRP 
established  that  permethrins  in 
current  military  use  are  among 
the  safest  available  pesticides  to 
protect  against  military-relevant 
vector  borne  diseases. 


Diagnosis:  Studies  at  Weill  Medical  College  of 
Cornell  University  demonstrated  the  ability 
to  separate  PD  patients  and  controls  based  on 
serum  profiles  using  high  performance  liquid 
chromatography  coupled  to 
electrochemical  coulomet- 


ric  array  detection.  Separate 
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NACTN  staff  receiving  standardized  assessment  train¬ 
ing  with  the  assistance  of  a  spinal  cord  injured  patient 
volunteer  at  Frazier  Rehab  Institute,  Louisville,  KY. 
(Courtesy  of  Christopher  Reeve  Foundation] 


studies  reported  by  investigators  at 
Georgetown  University  demonstrated 
the  ability,  based  on  principal  compo¬ 
nent  analysis  of  white  blood  cell  tran¬ 
scripts,  to  similarly  separate  PD  and 
control  populations.  Additional  stud¬ 
ies  are  in  progress  to  identify  tran¬ 
scripts  specific  for  particular  brain 
cell  types  and  regions  for  use  in  devel¬ 
oping  markers  specific  for  injury  in  spe¬ 
cific  central  nervous  system  regions. 

Links  between  central  and  peripheral 
alterations  will  also  be  examined  to 
improve  clinical  cohort  constructs 
and  develop  strategies  to  identify 
treatment  interventions.  These  stud¬ 
ies,  correlated  with  imaging  using 
newly  derived  ligands  of  CNS  neurotransmitter 
and  inflammatory  alteration  should  be  valuable 
aids  in  diagnosis  and  treatment  of  the  injured 
Warfighter. 

Treatment:  Three  new  categories  of  drugs  are 
being  developed  at  Intra-Cellular  Therapeutics, 
Inc,  supported  by  funding  from  NETRP  and  PD 
community  partners.  The  compounds  provide 
pharmaceutical  means  for  treatment  of  sleep 
irregularities,  anxiety/stress  dysfunctions,  de¬ 
pression  and  a  candidate  for  improvement  of 
brain  executive  function.  These  have  been  de¬ 
veloped  on  the  basis  of  new  understanding  of 
neuronal  biochemical  pathways  from  funded 
programs  at  leading  universities  and  offer  the 
promise  of  selective  therapeutic  treatments  for 
co-morbidities  associated  with  PD  as  well  as 
important  applications  for  treatment  of  injured 
service  members. 


NACTN  data 
entry  forms  like  these  are  resulting  in 
rigorous  clinical  trials  of  spinal  cord 
injury  treatments.  (Courtesy  of  Chris¬ 
topher  Reeve  Foundation] 


The  Christopher  Reeve 
Foundation—  North 
American  Clinical 
Trials  Network 
(NACTN) 

NACTN,  led  by  Robert  Gross- 
man,  MD,  was  created  by  the 
Christopher  Reeve  Foundation  in  2004  to  con¬ 
duct  clinical  trials  of  promising  therapies  for 
spinal  cord  injury.  It  is  a  network  of  hospitals 
that  is  enrolling  newly  injured  patients  into  a 
data  registry  which  relies  on  standard  defini¬ 
tions  and  protocols,  thus  providing  the  infra¬ 
structure  and  expertise  necessary  to  conduct 
trials  of  therapy  for  spinal  cord  injury.  NACTN 
organized  a  Phase  I  clinical  trial,  "Safety  and 
Pharmacokinetics  of  Riluzole  in  Patients  with 
Traumatic  Acute  Spinal  Cord  Injury.”  The  mas¬ 
ter  protocol  and  informed  consent  are  under  re¬ 
view  by  the  Army  Human  Subjects  of  Research 
Review  Board. 

NACTN  consulted  closely  with  Novartis  Phar¬ 
maceuticals  in  the  development  of  the  com¬ 
pany’s  anti-Nogo  antibody  protocol  for  acute 
spinal  cord  injury.  Dr.  Grossman  was  invited  by 


Continued  on  next  page. 
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Neuroscience 


Novartis  to  represent  the  United  States  and  Dr. 
Michael  Fehlings,  University  of  Toronto,  to  rep¬ 
resent  Canada  at  a  world  meeting  in  Zurich  to 
participate  in  the  writing  of  the  Phase  II  anti- 
Nogo  protocol. 


not  metabolized  into  other  hormonally  active 
steroids.  No  other  products  are  as  active  in  ani¬ 
mal  models  as  MAP4343.  This  is  a  completely 
new  mechanism  of  steroid  action  representing 
a  potentially  important  breakthrough  in  neuro¬ 
protection. 


Innovative  Treatment  of  "FBI 
via  Regeneration  of  Neuronal 
Microtubules 


DOD-VA-NC  IRE  Neurosc  ience 
Center  of  Excellence 


Above:  Specific  brain  re¬ 
gions  of  interest,  such  as 
the  red  section  in  the  im¬ 
age  can  be  analyzed  for 
metabolic  changes  that 
may  indicate  mild  TBI. 


Examples  include  the  demonstration  of  meta¬ 
bolic  derangements  and  subtle  structural  al¬ 
terations  of  mild  TBI.  This  work  is  expected  to 
lead  to  new  imaging  and  biochemical  biomark¬ 
ers  for  mild  TBI.  A  simi¬ 
lar  project  is  researching 
biomarkers  for  targeted 
treatment  of  PTSD. 


Left:  Dark  Horse  medics  carry 
a  casualty  to  a  UH-60  Black 
Hawk  during  4th  Squadron , 
9th  Cavalry  Regiment ,  2nd 
Brigade  Combat  Team ,  1st 
Cavalry's  Air  Medical  Evacua¬ 
tion  at  the  Expert  Field  Medi¬ 
cal  Badge  site,  July  24,  2008. 


TATRC  is  working  with  MAPREG,  a  start-up 
biotechnology  company  created  by  Professor 
Etienne  E.  Baulieu  and  his  research  team,  on  a 
novel  mechanism  for  the  protection  and  repair 
of  nerve  connections.  This  innovative  treatment 
for  spinal  cord  and  traumatic  brain  injuries  has 
shown  considerable  therapeutic  potential  in 
animal  models.  The  research  also  involves  the 
Institut  de  Medecine  Navale  du  Service  de  Sante 
des  Armees  in  Toulon,  France. 


In  acute  brain  injuries,  the  neuronal  micro¬ 
tubules,  a  major  component  of  the  neuronal 
cytoskeleton,  depolymerize  and  the  neuron 
networks  become  disorganized.  MAPREG  has 
developed  a  synthetic  neurosteroid,  MAP4343, 
which  stimulates  microtubule  assembly.  It  has  a 
proven  effectiveness  in  the  experimental  treat¬ 
ment  of  spinal  cord 
injury  and  has 
shown  prelimi¬ 
nary  effectiveness 
in  treating  TBI. 
The  compound  is 
injectable  and  is 


The  Northern 
California  Insti¬ 
tute  for  Research 
and  Education 
(NCIRE)  projects 
are  focused  on 
PTSD/TBI  and 
other  behavioral 
pathologies  of  war, 
neurodegenera- 
tive  diseases,  and 
neuroimaging. 
NCIRE  funds  peer- 
reviewed  projects 
performed  by  cli¬ 


The  Brain  at  war 

NtUROGOOftlTfVC  CONUQUC*C«»  O  COMftAT 


NCIRE  hosted  " The  Brain  at  War: 
Neurocognitive  Consequences  on 
Combat",  symposium  at  the  San 
Francisco  VA  Medical  Center. 
The  meeting  brought  together 
national  leaders  and  clinicians 
in  PTSD/TBI  research. 


nicians  and  scien¬ 
tists  affiliated  with  the  San  Francisco  VA  Medi¬ 
cal  Center  and  the  University  of  California  at  San 
Francisco  in  the  DOD-VA  Neuroscience  Center  of 
Excellence. 


Traumatic  Brain  Injury  Initiatives 


Dr.  Franc  is  McVeigh 

Traumatic  brain  injury  is  a  key  concern  following  exposure  to  blastfiom  lEDs, 
the  signature  weapon  of  this  war.  The  effectiveness  of  modem  body  armor, 
combined  with  the  devastating  force  of  weapons  used  againstthe  Warfighter, 
has  led  to  increased  survivability  but  also  concomitant  increases  in  severe 
injuries  to  the  central  and  peripheral  nervous  system. 


Rcent  advances  in  pre- 
ention,  diagnostics, 
kerapeutics  and  re¬ 
habilitation  will  be  leveraged 
from  ongoing  research  in  the 
academic,  industry  and  gov¬ 
ernment  sectors.  Biomark¬ 
ers,  imaging  technologies  and 
neuropsychologic  test  batter¬ 
ies  will  be  refined  to  improve 
diagnostics  and  prognostics. 
Study  of  the  pathophysiology 
of  neurotrauma  from  the  sub- 
cellular  to  whole  body  will  en¬ 
able  the  development  of  novel 
therapies.  Advances  in  neuro¬ 
protection  strategies,  regen¬ 
erative  medicine  and  materials 
science  will  enable  retention 
or  restoration  of  function. 
Advances  in  brain  and  nerve- 
machine  interface  technologies 
will  enable  the  development  of 
advanced  neuroprosthetics  to 
replace  lost  limbs,  restore  sen¬ 
sory  function  such  as  vision 
and  replace  damaged  portions 
of  the  central  and  peripheral 
nervous  system. 


TATRC  manages  over  $17M  in  Program  8  (op¬ 
eration  and  maintenance)  funding  dedicated 
to  expanding  telemedicine  applications  for  the 
diagnosis  and  management  of  TBI  across  the 


MHS.  Examples  of  Program  8 
projects  include  establishment 
of  a  Tele-TBI  network  to  expand 
the  reach  of  military  TBI  care 
teams  to  geographically  isolated 
or  small  posts,  to  include  inter¬ 
actions  with  community  based 
healthcare  organizations  that 
can  reach  Guard  and  Reserve 
service  members. 

AMEDD-Wide 
Regional  Medical 
Commands'  Initiative 


TBI  can  receive  maximum  ac¬ 
cess  to  specialty  service.  The  business  process 
for  these  programs  will  leverage  best  practices 
of  existing  programs,  but  expand  them  appro¬ 
priately  for  widespread  implementation.  TATRC 


Continued  on  next  page 


Teleneurosurgery  at  Landstuhl  Regional 
Medical  Center,  Germany.  (L  to  R)  CDR  Ken 
Green,  Team  Communication  representative 
and  CONUS  program  coordinator  for 
RP-7  initiative;  COL  Ron  Poropatich  Army 
Telemedicine  and  Informatics  Consultant 
and  TATRC  Deputy  Director  LTC  (P) 
Rocco  Armonda,  USUHS  grad  ('90)  and 
Neurosurgeon  Subject  Matter  Expert  for  the 
project. 


The  AMEDD-wide  Regional  Med¬ 
ical  Commands'  Tele-TBI  Project 
will  put  into  place  a  personnel 
and  equipment  infrastructure 
that  will  serve  as  the  founda¬ 
tion  for  providing  tele-TBI  care. 
It  is  an  effort  to  develop  a  tele¬ 
health  network  infrastructure 
throughout  five  RMCs  in  a  coor¬ 
dinated,  collaborative  method. 
Each  region  will  position  tele¬ 
medicine  equipment  and  sup¬ 
port  personnel  in  locations 
where  service  members  with 
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•  Rehabilitation 

AMEDD  RMC’s  benefits  include: 

•  Connect  Warfighters  to 
specialists 

•  Minimize  travel  time 

•  Provide  quicker  assessments 

•  Reduce  referrals 

Cell  Phone  Initiative 

The  Tele-TBI  Cell  Phone  Initiative 


has  been  spearheading  this  effort,  but  will  work 
closely  with  the  DoD  Centers  of  Excellence  for 
PH/TBI’s  Telehealth  and  Technology  (T2)  Direc¬ 
torate,  AMEDD’s  PTSD/TBI  personnel  for  long 
term  oversight  of  this  tele-health  network.  Un¬ 
der  this  effort  patients  will  receive  ac¬ 
cess  to  TBI  related  specialty  care. 

TBI  related  specialty  care  includes: 

•  Auditory/Vestibular  Care 

•  Behavioral  Health/ 

Psychological  Health 

•  Neurology/Neurosurgery 
Specialties 

•  Provider  Education 


^CALIFORNIA  CBWTU 


These  8  CBWTU  locations  coordinate  care  for  returning  National 
Guard  and  Reservists.  The  Tele-TBI  Cell  Phone  project  will  be 
conducted  in  phases.  Phase  I  will  be  at  the  IL,  MA  and  VA ,  Phase 
II  at  the  NARMC  (IL,  MA,  &  VA)  and  SERMC  (FL  and  AL),  and 
Phase  III  will  potentially  include  CA  and  UT. 

Map  of  Community  Based  Warrior 
Transit  Units  (CBWTUs) 
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if  UTAH  CBWTU 


ILLINIOS  CBWTU  ★ 


is  a  project  leveraging  cell  phone 
data  exchanges  between  patients 
and  providers  for  the  expressed 
purpose  of  modifying  behaviors 
and  improving  clinical  outcomes. 

Once  an  ideal  implementation  process  has  been 
established,  it  will  be  expanded  to  additional  lo¬ 
cations  and  ultimately  Army  wide. 


VIRGINIA  CBWTU 


•»'V 
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ALABAMA  CBWTU  if 


1 
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One  to  Many 


The  Community  Based  Warrior  Transit  Units 
(CBWTUs)  Cell  Phone  Project  will  create  a  two- 
way  means  of  communication  between  the 
Warfighters  and  their  families  with  the  CBWTU’s 
platoon  sergeants  and  nurse  case  managers- 
utilizing  a  web  interface  to  initiate  and  manage 
messages  to  the  Warfighters’  personal  cell 
phones.  The  program  will  utilize  the  service 
member’s  existing  cell  phone  and  service  pro¬ 
vider  to  receive  text  messages  and  return  simple 
data  exchanges.  The  text  messages  will  be  gen¬ 
erated  from  a  secure  web-based  platform  where 
members  of  the  clinical  coordination  team  can 
enter  in  specific  notifications,  reminders  and 


Q/er  All  V\fell  Being 


Soldier  A 


CVer  All  Wfell  Being 


Soldier  B 


CVer  All  \Afell  Being 


Soldier  C 


Behavior  Graphs 


Overarching  TATRC  Tele-TBI  initiatives  include  the  use  of  cell  phones  to 
connect  providers  with  returned  military  in  need  of  assistance. 
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Using  the  patient's  existing  cell  phone,  a  web-based  software  platform 
sends  &  receives  information  between  the  Case  Manager  &  TBl  patients. 
The  intent  is  to  augment  care  provided  by  the  Case  Managers  using  the 
patient’s  self-reported  data  which  is  automatically  sent  back  to  the  web 


server. 


questionnaires  that  are  scheduled  at  predeter¬ 
mined  intervals.  The  patient’s  self  reported  re¬ 
sponse  (typically  a  simple  numerical  response) 
will  return  to  the  secure  web  server  for  trend 
analysis  of  patient  responses.  Providers  will  be 
able  to  analyze  utilization, 
trends,  results,  and  outliers 
and  will  also  have  the  ability 
to  "push"  messages  out  on 
an  individual  and  group  ba¬ 
sis.  Capabilities  include  an 
encrypted  HIPAA  compliant 
system  that  provides  per¬ 
sonal  privacy  and  secure  bi¬ 
directional  communication. 

To  evaluate  the  impact  of  the 
Tele-TBI  Cell  Phone  Initia¬ 
tive,  a  systematic,  phased 
approach  will  be  implemented 
to  assess  how  cell  phone  data 
exchange  technology  can  be 
utilized  to  improve  efficien¬ 
cies  of  care  within  a  perfor¬ 
mance  improvement  plan. 

Furthermore,  the  project  will  assess  the  tech¬ 
nology  impact  on  patient  behaviors  and  provid¬ 
er  decisions  points  in  a  research  study.  This 
project  is  being  conducted  by  TATRC  in  partner¬ 
ship  with  subject  matter  experts  from  the  North 
Atlantic  Regional  Medical  Command  (RMC), 
Southeast  RMC,  Defense  Veterans  Brain  Injury 
Center,  the  Sister  Kenny  Research  Center,  and 
the  Minneapolis  Veterans  Administration. 


AMEDD  Transcrania  I  Doppler 
(1C D)  FYogram 

The  AMEDD  TCD  Ultrasound  Monitoring  Pro¬ 
gram  for  Patients  with  TBI  is  a  part  of  the  OTSG's 
overall  TBI  Action  Plan.  Severe  TBI,  especially 
if  caused  by  an  explosive  blast,  can  cause  a  ce¬ 
rebral  vasospasm.  Over  the  past  5  years,  ap¬ 
proximately  30%  of  these  wartime  severe  TBI 
patients  then  experienced  cerebral  ischemia  as 
a  secondary  effect  of  the  vasospasm.  The  TCD 
brain  ultrasound  is  a  safe,  noninvasive,  and  re¬ 
peatable  procedure  to  assess 
and  monitor  cerebral  vasos¬ 
pasm.  It  will  be  used  to  pre¬ 
vent  patients  from  suffering 
further  ischemic  injury  to 
the  brain. 

This  program  will  expand 
the  reach  of  neuro-critical 
care  assets  through  existing 
teleneurosurgery  program 
by  building  a  network  across 
military  treatment  facilities 
to  allow  capture  of  vital  TCD 
ultrasound  and  other  neuro- 
critical  care  data  necessary 
for  rapid  and  comprehensive 
response  to  neurotrauma. 
The  program  has  been  im¬ 
plemented  at  WRAMC  and 
NNMC  and  is  slated  to  ex¬ 
pand  to  BAMC/Wilford  Hall.  This  tri-service  ap¬ 
proach  is  designed  to  focus  on  three  direct  care 
components:  identifying,  treating,  and  prevent¬ 
ing  secondary  insults  to  the  brain.  In  the  pro¬ 
gram's  first  3  months,  the  use  of  TCD  has  con¬ 
tributed  to  significant  alterations  in  the  clinical 
management  of  27%  of  the  patients  studied, 
demonstrating  its  early  utility  and  impact  on 
the  management  of  neurotrauma. 


Dr.  Rocco  Armonda  performs  a  TCD  study  on  a  TBI 
patient  at  NNMC.  The  patient  sustained  a  head 
injury  following  an  explosion  in  Iraq.  The  purpose 
of  this  TCD  study  was  to  determine  impact  of  at¬ 
mospheric  pressure  on  the  patient's  cerebrovas¬ 
cular  structure  following  a  craniectomy. 
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Tele-IBI 
Regional  Medical 
Commands 


Great  Plains  Regional 
Medical  Command 


Pacific  Regional 
Medical  Command 


Honolulu 


Somoa 


Tripler  Medical  Center 
Oahu,  HI 


Brook  Army 

Medical  Center  (BAMC) 
San  Antonio,  TX 

1  V 

\ 


► 


Western  (WRMC)  -  6  sites 
Great  Plains  (GPRMC)  -  7  sites 
North  Atlantic  (NARMC)  -  22  sites 


Southeast  (SERMC)  - 15+  sites 
European  (ERMC)  - 13  sites 
|  Pacific  (PRMC)  -  4  sites 


TA1RC  has  been  engaged  in  the  management  of 
IB  related  projects  since  2005.  Between  2005  and 
2008  we  have  managed  neatly  $50M  in  congres¬ 
sional  special  interest  projects  dealing  with  TBI  or 


combined  TBI/P1SD. 


Europe  Regional 
Medical  Command 


Puerto  Rico 
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Regenerative  Medicine 


Dr.  Eva  Lai 


The  Regenerative  Medicine  portfolio  currently  covets  at  least  another  9  proj¬ 
ects  (an  additional  $27M)  that  foil  under  other  TATRC  portfolios  such  as  Neu¬ 
roscience,  Nano-Medicine  and  Biomaterials,  Chronic  Disease  Management; 
and  Advanced  ftostheticsand  Human  Performance. 


TGI™  Cell  Separation  System 
isolates  adult  stem  cells  from 
harvested  fat  tissue.  (Courtesy 
of  TGI) 


Isolating  Autologous  Cells  for 
Injury  Repairs 

Hawaii’s  Tissue  Genesis  (TGI],  Inc.  has  success¬ 
fully  developed  a  portable,  automated  cell  sepa¬ 
ration  system  and  patented  process  that  can 
isolate  and  sort  a  small  amount  (60cc)  of  human 
fat  tissue  into  approximately  30  million  thera¬ 
peutic  cells  (e.g.,  microvascular 
Artificial  artery  endothelial 

graft  coated  cells,  adult 

with  TGI’s fat  stem  cells, 

derived  cell  mix-  v  etc.),  which 

ture  (top  right)  WM  ^  can  be  de- 

comparedtoan  1*  V  1  liveredback 

uncoated  qraft  M  . 

r.  0  A  M  to  a  patient 

after  3  months  ufl  .  , 

, ,  ,  ,  ,,,  W™  with  severe 

(below  left]  ^B 


In  a  collaborative  effort,  TATRC  has  been 
working 
closely  with 
COL  Robert 
Vandre,  Project 
Director  of  the 
newly  formed 
Armed  Forces  In¬ 
stitute  of  Regen¬ 
erative  Medicine  (AFIRM)  in  2008,  to  help  meet 
the  institute’s  mission:  to  develop  new  products 
and  therapies  to  treat  severe  injuries  suffered  by 
US  service  members  in  the  current  wars.  AFIRM 
encompasses  two  large  academic-clinical 
consortiums  spanning  30  institutions,  the 
US  Army  Institute  of  Surgical  Research,  and 
several  dozen  companies.  The  two  primary 
leads  include  the  Wake  Forest  University  in 
partnership  with  the  University  of  Pittsburgh 
(i.e.  Wake  Forest-Pittsburgh  Consortium)  and 
the  Rutgers  State  University  of  New  Jersey 
in  partnership  with  the  Cleveland  Clinic  (i.e. 
Rutgers-Cleveland  Clinic  Consortium).  A 
significant  number  of  currently  funded  TATRC 
partners  are  members  of  these  two  consortia. 
Their  funded  research  will  help  accelerate  the 
AFIRM  mission. 


vascular  damage.  The  current  process  has  been 
developed  to  treat  peripheral  vascular  disease 
(PVD)  where  the  therapeutic  cells  can  be  deliv¬ 
ered  to  a  patient  in  a  coated  vascular  graft  or 
stent,  or  directly  injected  into  damaged  tissue. 
Depending  on  the  type  and  level  of  tissue  dam¬ 
age,  some  treatments  can  be  done  in  a  single  op¬ 
eration.  Results  and  product  development  will 
advance  research  in  regenerative  medicine  for 
treating  traumatic  war  injuries.  Ongoing  prod¬ 
uct  enhancements  will  enable  the  provision  of 
treatment  for  PVD  without  use  of  human  donor 
parts  —  addressing  the  shortage  of  donors  and 
available  acceptable  cadaver  parts,  as  well  as 
reducing  rejection  rates.  Potentially,  this  could 
address  tissue  trauma  for  battlefield  injuries  to 
Warfighters. 

Generating  Micro  vasculature 
Structures  to  Support  New  tissues 

Dr.  Joyce  Bischoff  and  coworkers  at  the  Chil¬ 
dren's  Hospital,  Boston,  MA  have  established 
a  robust  in  vivo  model  for  blood  vessel  forma¬ 
tion  using  human  endothelial  progenitor  cells 
(EPCs),  isolated  from  peripheral  or  cord  blood, 
and  mesenchymal  stem/progenitor  cells  (MPCs), 
isolated  from  bone  marrow  or  cord  blood.  The 
most  recently  peer-review  research  published 
in  Circulation  Research  2008  demonstrates  ro¬ 
bust  vasculogenic  activity  in  vivo  can  be  accom¬ 
plished  via  implantation  of  these  two  cell  types. 
As  noted  in  the  editorial  of  this  issue,  this  re¬ 
search  provides  “a  significant  step  forward  in 
the  vascularization  process  necessary  for  tis¬ 
sue  engineering  and  regenerative  medicine." 
Demonstrating  an  extensive  and  functional  mi- 
crovascular  network  connected  with  the  host 
blood  supply  is  a  significant  achievement.  This 


"The  future  of 
regenerative  medicine 
is  truly  amazing.  We're 
embarking  on  a  new 
generation  of  research 
thats  going  to  redeline 
Army  and  military 
medicine  as  we  know 

ittoday." 

—  The  Army  Surgeon  General 
Lieutenant  Genera  I 
Eric  B.  Schoomaker 
April  17,  2008 


proven  concept  that  a  functional  microvascular 
network  can  be  achieved  though  the  use  of  hu¬ 
man  progenitor  cells  easily  obtained  through 
noninvasive  procedures  is  another  important 
milestone. 
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Nano-Medicine  and  Biomaterials 


Dr.  Warren  Grundfest 


The  Nano-Medicine  and  Biomaterials  Portfolio  focused  on  identifying  novel 
developments  in  materia  Is  science,  MEMS  systems,  and  biomaterialsthatcan 
address  significant  problems  in  military  healthcare. 


Hanotechnology  investigates  the 
I  ^^wroperties  of  material  at  very  small 
^Mscales.  At  these  small  sizes  common 
elements  such  as  gold,  silver,  carbon,  silicon, 
and  titanium  acquire  unique  properties  that 
are  radically  different  from  the  bulk  material. 
Within  this  portfolio,  investigators  are  apply¬ 
ing  nanotechnology  to  improve  drug  delivery, 
develop  unique  biomaterials,  and  build  new 
physiologic  sensors. 

Nanotechnology  Solutions 
for  Long-Term  Implantable 
Devices 

An  Integrated  Research  Team  (IRT)  was  held 
at  the  University  of  Texas  Health  Science  Cen¬ 
ter  to  discuss  the  cur¬ 
rent  state-of-the-art 
in  glucose  biosensors 
and  identify  limita¬ 
tions  of  current  tech¬ 
nology.  Monitoring 
of  physiological  pa¬ 
rameters  provides 
valuable  informa¬ 
tion  on  the  health  of 
the  Warfighter,  thus 
TATRC  has  a  long¬ 
standing  interest  in 
metabolic  monitoring 
technologies. 


Both  short-term  and  long-term  physiological 
monitoring  provides  real-time  assessments  of 
the  health  and  performance  capabilities  of  the 
Warfighter.  In  an  effort  to  explore  these  pos¬ 
sibilities,  TATRC  has  chosen  to  assess  the  cur¬ 
rent  status  of  implantable  glucose  sensors  and 
the  associated  research.  In  addition,  this  IRT 
examined  the  larger  picture  of  immunological 
response  to  implantable  devices  and  the  need 
for  new  methods  to  modulate  the  body’s  reac¬ 
tion  to  implantable  devices. 

Development  of  implantable  biosensors  re¬ 
mains  challenging  due  to  the  lack  of  appropri¬ 
ate  sensors,  biomaterials,  and  bio-coatings.  The 
emergence  of  nanotechnology,  and  the  capabil¬ 
ity  to  build  materials  at  the  nanoscale,  holds  the 

promise  of  construct¬ 
ing  new  biosensors, 
materials,  and  coat¬ 
ings  that  can  function 
effectively  within 
the  body.  Significant 
research  questions 
remain  with  respect 
to  immunology,  toler¬ 
ance,  energy  and  pow¬ 
er  supplies,  device  op¬ 
eration,  functionality, 
form  factor,  safety, 
integration  into  pa- 


This  is  an  image  of  tissue  surrounding  a  subcutaneous  polytetra- 
fluoroethylene  (PTFE)  device  in  a  rat  six  weeks  after  it  was  im¬ 
planted.  Experts  recommend  additional  research  be  performed 
on  the  encapsulation  environment  that  forms  as  part  of  the  im¬ 
mune  response  to  implants.  Source:  Ward,  WK.  The  Foreign  Body 
Response  to  Implanted  Biomaterials:  A  Review  Progress  in  Inflam¬ 
mation  Research.  Nova  Science  Hauppage  NY  (2005). 
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Oligonucleotide-nanocrystal  conjugates  are 
" smart  materials"  with  assembly  properties 
that  enable  application  in  materials  synthesis, 
detection,  and  therapeutics  that  are  not  pos¬ 
sible  using  con¬ 
ventional  mate¬ 
rials. 


tient  care,  evidence-based  practice  guidelines, 
benefits,  complications,  and  cost. 

Fabrication  of  Biomaterials 

Micro/nanotechnologies  can  be  applied  to  the 
fabrication  of  biomaterials  that  mimic  tissue. 
These  constructs  can  be  used  to  replace  lost 
bone  and  other  tissues.  These  biomimetic  ma¬ 
terials  encourage  the  growth  of  cells,  the  inte¬ 
gration  of  bone  into  implants,  and  the  regenera¬ 
tion  of  tissue  after  traumatic  injury  in  various 
applications. 

In  the  last  year,  TATRC  has  seen  a  significant 
expansion  in  the  portfolio  with  the  addition  of 


unique  projects  using  DNA  coded  gold  nano¬ 
shells  to  bind  toxic  metals  (Dr.  Mirkin,  North¬ 
western  University),  carbon  nanotubes  for  can¬ 
cer  therapy  (Dr.  Vitetta,  UT  Southwestern),  and 
quantum  dots  for  neurotransmitter  tracking 
(Dr.  Vu,  Oregon  Health  &  Science  University). 
Project  funding  in  the  prior  period  has  attracted 
significant  additional  support  from  other  agen¬ 
cies  due  to  success  in  the  development  of  new 
imaging  agents,  new  biomaterials,  and  novel 
drug  delivery  technologies.  TATRC  assists  each 
program  in  identifying  military  needs,  defining 
performance  metrics,  and  comparing  new  tech¬ 
nologies  to  existing  methods.  TATRC  has  played 
a  key  role  in  encouraging  collaborations  be¬ 
tween  sites  to  build  strength  in  this  portfolio. 


Dr.  Vu's  work  demonstrated  that  quantum  dots  (QD) 
can  be  used  to  specifically  bind  important  classes  of 
surface  neurotransmitter  receptors,  permitting  track¬ 
ing,  expression  and  mobility  of  these  receptors.  This 
work  provides  a  technical  and  methodological  basis 
to  clarify  variation  in  neuronal  response  to,  as  an  ex¬ 
ample,  anti-depressant  drugs  such  as  Prozac.  The  QD 
probes,  in  collaboration  with  the  Greengard  Labora¬ 
tory  at  Rockefeller  University,  are  also  being  used  to 
study  neural  receptor  regulatory  mechanisms  at  the 
molecular  level. 
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Ocular  Health 


Mr.  Robert  Read 


As  of  May  2008  the  J  oint  Theater  Trauma  Registry  (JTIR)  has  data  on  15,462 
military  patients  with  both  battle  and  nonbattle  injuries,  of  those  1606  have 
sustained  eye  injuries.  Current  research  targets  the  degeneration  of  the  critical 
components  of  the  eye  and  impairment  or  loss  of  vision,  this  comprehensive 
and  coherent  program  of  ocular  trauma  research  supports  the  new  Defense 
Centerof  Excellence  for  Traumatic  Eye  Injury. 


Massachusetts  Eye  and  Ear 
Infirmary 

Investigators  at  the  Massachusetts  Eye  and  Ear 
Infirmary  are  developing  a  novel  retinal  pros¬ 
thesis  that  is  designed  to  restore  vision  to  some 
blind  patients.  This  device  will  be  modular  and 
configurable  so  that  customized  adjustments 
can  be  made  to  accommodate  the  visual  needs 
of  each  patient  and  improve  their  quality  of  life. 
This  retinal  prosthesis  is  a  complex  device  that 
captures  visual  images;  communicates  the  im¬ 
ages  to  electronic  components  that  interface 
with  the  retina;  and  selectively  delivers  electri¬ 
cal  pulses  to  the  retina  to  create  vision. 

Researchers  are  also  developing  the  Virtual 
Mentor  Cataract  Surgery  Trainer,  which  is  a 
computer  based  cognitive  simulation  of  cata¬ 
ract  surgery.  The  scenarios  in  the  Virtual  Men¬ 
tor  are  designed  to  place  residents  in  the  situa¬ 
tions  associated  with  the  most  common  or  the 
most  catastrophic  mistakes.  The  Virtual  Men¬ 
tor  allows  the  learner  to  improve  competency 
through  practice  in  simulated  environments. 
The  value  of  simulation  training  is  to  increase 
technical  skills  of  the  user  and  improve  patient 
safety  through  realistic  scenarios  prior  to  use 
on  patients  in  the  operating  room. 


Development  of  retinal  implants  is  underway  at  the  Massachusetts 
Eye  and  Ear  Infirmary.  These  devices  capture  images  and  send 
electrical  impulses  through  electronic  retinas  to  create  vision. 

Schepens  Eye  Research  Institute 

The  Schepens  Eye  Research  Institute  fosters 
multiple  projects  each  year  focusing  on  pre¬ 
venting  trauma  to  the  eye  and  if  injured,  devel¬ 
oping  novel  techniques  for  treatment.  Two  such 
projects  are:  Determining  Mechanisms  Induced 
by  Retinal  Laser  Burn  that  Abrogate  Ocular  Im¬ 
mune  Privilege  and  Developing  an  Anti-Infec- 
tive  Corneal  Bandage. 
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Ophthalmic  surgical  simulators  such  as 
this  one  from  Touch  of  Life  Technologies  help 
train  surgeons  outside  of  the  operating  room 
to  enhance  their  skills,  thus  reducing  the  likeli¬ 
hood  of  errors  inside  the  operating  room. 


National  Eye  Evaluation  and 
Research  (NEER)  Network 

The  Neer  Network  has  established  a  network  to 
be  composed  of  five  clinical  treatment  and  eval¬ 
uation  centers  to  advance  the  science  of  thera¬ 
peutic  and  preventive  interventions  for  inher¬ 
ited  orphan  retinal  degenerative  diseases  and 
dry  age  related  macular  degeneration  through 
the  conduct  of  clinical  trials  and  other  clinically 
relevant  research. 

C  enter  for  O  phtha  Imic 
Innovation 

Bascom  Palmer  Eye  Institute's  Center  for  Oph¬ 
thalmic  Innovation  will  focus  on  prevention, 
treatment,  and  restoration  of  damage  to  the 
visual  system  in  order  to  improve  the  outcome 
of  blinding  eye  trauma  and  disease.  Created 
as  a  transformative  mechanism  to  support  a 
set  of  “interdisciplinary"  research  programs 
that  bring  together  ideas,  people,  and  cutting- 
edge  technology  from  diverse  backgrounds  and 
venues — across  medicine,  biotechnology,  and 
biomedical  engineering — the  overall  objectives 
of  the  project  are  (1)  to  catalyze  the  conceptual¬ 
ization  of  practical  solutions  and  (2)  to  facilitate 
teams'  efforts  to  develop  and  implement  their 
ideas. 


will  be  coupled  with  a  mentor  program,  which 
combines  HTML,  interactive  anatomic  anima¬ 
tions,  and  direct  proficiency  measures  from  the 
simulator. 

Wills  Eye  Institute 

The  Wills  Eye  Institute  project  is  focusing  on 
two  research  areas.  The  first  is  Education  for 
Military  Eye  Care  Professionals  (www.willsmed. 
org),  a  distance-based  learning  application 
through  a  secure  internet  site  for  every  uni¬ 
formed  ophthalmologist,  which  will  be  expand¬ 
ed  to  include  optometrists  and  technicians.  The 
second  is  Clinical  Tele-Ophthalmology  using  a 
non-mydriatic  camera  for  a  diabetic  retinopa¬ 
thy  assessment  at  the  Institute,  the  Thomas  Jef¬ 
ferson  University  Outpatient  Internal  Medicine 
Service  and  at  Madigan  Army  Medical  Center. 


Ophthalmic  Surgical  Simulator 

Touch  of  Life  Technologies  is  developing  an 
ophthalmic  surgical  simulator  which  will  allow 
students  to  practice  globe  repair,  most  steps  of 
phaco-emulsification,  and  the  use  of  ultrasound 
for  diagnosis  and  measurement.  The  simulator 

This  Virtual  Mentor  Cataract  Sur¬ 
gery  Trainer  assists  new  surgeons 
in  acquiring  hydrodissection  skills 
before  operating  on  patients. 
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The  cortically  based  visual  prosthesis  uses  the  Utah  Intracortical  Electrode 
Array.  With  the  use  of  an  ultra-miniaturized  CCD  video  camera  mounted  on  a 
pair  of  glasses,  an  image  bypasses  damaged  sections  and  is  transmitted.  This 
device  is  intended  for  use  when  the  eyes  have  been  too  severely  damaged  or 
removed  and  retinal  visual  prostheses  cannot  be  used. 


Sight  Restoration 
Research 

Bradley  Greger,  PhD  and  Richard 
Normann,  PhD  at  the  Moran  Eye  In¬ 
stitute  at  the  University  of  Utah  are 
conducting  studies  on  sight  restora¬ 
tion  through  the  electrical  stimula¬ 
tion  of  the  visual  cortex  in  the  brain 
via  arrays  of  penetrating  microelec¬ 
trodes.  Service  members  who  have 
been  blinded  by  blast  or  other  trau¬ 
ma  are  the  driving  force  behind  this 
effort  as  there  are  few  treatment 
options  available  to  the  profoundly 
blind.  While  retinal  visual  prosthe¬ 
ses  have  made  great  headway,  they 
cannot  be  used  when  the  eye  has  been 
severely  damaged  or  removed. 

This  team  developed  a  vision  pros¬ 
thesis  which  could  potentially  re¬ 
store  limited,  yet  useful  vision  to  profoundly 
blind  patients.  This  vision  prosthesis  will  by¬ 
pass  damaged  sections  of  the  visual  pathways 
and  provide  visual  input  to  patients  by  sending 
signals  from  a  charged  coupled-device  (CCD) 
video  camera  directly  to  the  vision  processing 
parts  of  the  brain.  A  proposed  study  will  deter¬ 
mine  if  patterns  of  cortical  micro-stimulation 
evoke  discriminable  patterns  of  visual  percep¬ 
tion,  provide  quantitative  design  input  for  op¬ 
timizing  a  vision  prosthesis,  and  serve  as  the 
pre-clinical  support  to  obtain  FDA  approval  for 
undertaking  clinical  studies  in  profoundly  blind 
human  volunteers. 

tyegenix™ 

Cellular  Bioengineering,  Inc.,  based  in  Hono¬ 
lulu,  HI,  has  been  developing  new  bioengineer¬ 
ing  technologies  to  repair  injured,  diseased,  and 
aging  corneas.  Since  eye  injuries  account  for 
more  than  10%  of  battle-related  wounds — re¬ 


sulting  from  rockets,  mortars,  and  improvised 
explosive  devices — developing  an  alternative 
solution  for  treating  corneal  blindness  without 
use  of  human  donor  tissue  is  essential.  TATRC 
funding  has  supported  both  the  culture  and 
transplantation  of  corneal  endothelial  cells  on 
corneal  substrates,  and  the  development  of  a 
bio-integrating  polymer.  Both  arms  of  the  pro¬ 
gram  had  milestone  successes  this  year.  The 
cellular  regenerative  research  component  re¬ 
ceived  an  FDA  Investigational  New  Drug  Appli¬ 
cation  to  perform  a  clinical  trial  for  autologous 
endothelial  cell  transplants  in  humans  to  start 
in  2009.  The  materials  science  research  portion, 
in  collaboration  with  the  University  of  Ottawa, 
has  conducted  a  pilot  clinical  trial  supporting 
the  development  and  transplantation  of  a  syn¬ 
thetic  collagen-based  bio-integrating  polymer 
cornea.  Preliminary  results  demonstrate  im¬ 
proved  optical  clarity,  epithelialization,  return 
of  sensation,  and  histologic  evidence  of  tissue 
integration  at  9  months. 
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This  is  a  sample  Joslin  CDMP  webpage  containing 
patient  information  regarding  the  patient's  whole 
health  -  not  just  his/her  diabetes. 


J  oslin  Diabetes  Center 

The  JVN  Comprehensive  Diabetes  Manage¬ 
ment  Program  (CDMP)  is  a  web-based,  one- 
stop,  customizable,  software  tool  that  con¬ 
siders  the  whole  patient  -  not  just  his  or  her 
diabetes.  CDMP  was  designed  for  the  entire 
Care  Team  -  care/case  managers,  nurses, 
educators,  exercise  physiologists,  nutrition¬ 
ists,  physicians  and  behavioral  clinicians. 
The  CDMP  development  now  incorporates  a 
patient  portal  for  home  monitoring  devices  in 
collaboration  with  iMetrikus. 

The  J  oslin  Vision  Network™  (J  VN) 

The  Joslin  Vision  Network™  (JVN)  is  a  proven 
retinal  imaging  device  and  clinical  service  de¬ 
signed  to  prevent  blindness  and  vision  loss  for 
people  with  diabetes.  Using  Joslin’s  custom  soft¬ 
ware  and  specialized  cameras,  patients  can  be 
evaluated  for  diabetic  eye  disease  within  their 
primary  care  physician’s,  endocrinologist’s, 
ophthalmologist’s  or  other  medical  office.  JVN 
images,  along  with  other  key  patient  data,  in¬ 
cluding  blood  pressure  and  Ale  scores  (average 
blood  sugar  levels  over  a  period  of  3  months), 
are  transmitted  securely  via  the  internet  to  the 
JVN  Reading  and  Evaluation  Center  at  Joslin  Di¬ 
abetes  Center  in  Boston.  There  the  images  are 
evaluated  by  an  expert  team  of  ophthalmolo¬ 
gists,  optometrists  and  clinical  staff.  Joslin’s  ex¬ 
pert  team  interprets  images,  identifies  specific 
levels  of  diabetic  retinopathy  and  provides  ap¬ 
propriate  treatment  guidance  for  each  patient. 
The  Joslin  team  also  identifies  ocular  patholo¬ 
gies  other  than  diabetic  retinopathy  if  observed. 


By  reducing  barriers  to  eye  care,  JVN  increases 
the  rate  of  ongoing  disease  surveillance  and  fa¬ 
cilitates  appropriate  and  timely  referral  of  pa¬ 
tients  to  eye  care  specialists  when  needed.  With 
early  detection  and  appropriate  treatment,  vi¬ 
sion  loss  can  be  prevented. 


A  patient's  eyes  are  being  imaged  by  the  Joslin  non- 
mydriatic  camera.  This  imaging  process  requires  no 
dilation  of  the  pupils. 
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Military  Amputee  Research  Program 


Intramural  Lie  Rachel  Evans 


Research  at  two  new  Army  centers,  the  Military  Advanced  Training  Center 
(MA1C)  and  the  Center  for  the  Intiepid  (CH),  continued  to  advance  the  early 
adoption  of  new  prosthetic  sand  new  treatment  and  training  technologies  for 
seriously  injured  Warfighters.  Injured  Warfighters  were  provided  with  the  best 
available  new  science  and  technology. 


Mec  hanism  of  Heterotopic 
Ossification  in  Traumatic  Injury 

Over  sixty  percent  of  patients  with  traumatic 
amputation  following  a  blast  injury  develop 
Heterotopic  Ossification  (HO).  HO  is  associated 
with  pain,  extended  recovery  time,  poor  pros¬ 
thetic  fitting,  revision  surgeries,  limb  shorten¬ 
ing,  breakdown  of  soft  tissues,  and  nerve  dam¬ 
age.  MAJ  Leon  Nesti 
and  his  colleagues  at 
WRAMC  and  the  Na¬ 
tional  Institutes  of 
Health  (NIH)  received 
funding  through  this 
program  to  investi¬ 
gate  the  key  factors 
contributing  to  the 
development  of  HO  in 
Warfighters  who  have 
sustained  traumatic 
war  injuries. 

They  identified  a  cy¬ 
tokine  gene  expres¬ 
sion  profile  of  trau- 
matizedmuscletissue. 

The  team  has  also 
been  able  to  identify 
cells  with  a  progeni¬ 
tor  cell  in  the  trauma¬ 
tized  muscle  tissue 

that  they  believe  are  responsible  for  HO  forma¬ 
tion.  MAJ  Nesti  and  team  have  already  started 
to  localize  the  trauma-related  cytokines  to  the 
progenitor  cells  in  the  tissue.  The  progenitor 


Development  of  cal¬ 
cification  in  trauma¬ 
tized  soft  tissue  pro¬ 
duces  complications 
for  amputees.  MA] 
Leon  Nesti  and  his 
team  have  identified 
steps  in  the  progres¬ 
sion  of  this  pathologi¬ 
cal  change  that  may 
lead  to  targeted  inter¬ 
ventions. 


cells  harvested  from  traumatized  muscle  have 
several  characteristics  of  mesenchymal  stem 
cell.  These  include  a  similar  morphology,  prolif¬ 
eration  rate,  and  cell  surface  markers.  They  also 
differentiate  into  osteoblasts,  adipocytes  and 
chondrocytes.  The  next  step  will  be  to  deter¬ 
mine  how  the  trauma-related  cytokines  alter 
their  differentiation  potential.  Overall,  through 
a  greater  understanding  of  how  traumatic  cy¬ 
tokines  are  regulated  and  localized  in  injured 
muscle,  the  findings  of  this  research  could  de¬ 
fine  the  key  events  that  contribute  the  identifi¬ 
cation  of  novel  targets  for  prophylactic  or  thera¬ 
peutic  interventions. 

Minor-box  and  Mental 
Visualization  Treatments  on 

Phantom  Limb  Rain 
(PIP) 

CDR  Jack  Tsao,  Department 
of  Neurology,  Uniformed  Ser¬ 
vices  University  of  the  Health 
Sciences,  is  leading  the  re¬ 
search  investigation  to  as¬ 
sess  the  efficacy  of  mirror- 
box  and  mental  visualization 
treatments  on  PLR  Most  fre¬ 
quently  associated  with 
traumatic  limb  amputation, 
an  estimated  ninety  percent  of  traumatic  ampu¬ 
tees  experience  PLR  Current  pain  management 
strategies  for  PLP  are  not  very  effective. 
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CDR  Jack  Tsao  is  shown  supervising  patient  therapy 
involving  the  use  of  mirror  images  at  WRAMC.  Mirror-box 
therapy  has  been  shown  to  reduce  phantom  limb  pain. 


The  goal  of  this  research  is  to  develop  an  objec¬ 
tive  measure  of  the  response  of  PLP  to  mirror 
therapy,  which  could  aid  in  the  overall  develop¬ 
ment  of  improved  treatments  for  PLP.  The  study 
addressed  the  hypothesis  that  the  observation 
of  moving  an  intact  limb  reflected  in  a  mirror 
while  moving  the  amputated  or  "phantom"  limb 
in  a  similar  manner  will  reduce  PLP  more  than 
when  the  mirror  is  covered  to  remove  visual 
feedback  or  mental  visualization  of  movements 
in  the  phantom  limb  alone. 

At  Walter  Reed,  mirror  therapy  is  now  offered 
routinely.  CDR  Tsao  believes  that  this  treatment 
has  the  potential  to  benefit  amputees  world¬ 
wide.  He  has  already  taken  the  therapy  to  Cam¬ 
bodia,  a  country  that  has  a  large  and  increasing 
amputee  population  because  of  mines  left  over 
from  its  civil  war. 

The  Computer  Assisted 
Rehabilitation  Environment 
(CAREN)  System 

Advances  in  combat  medical  care  are  allowing 
severely  wounded  individuals  to  survive  previ¬ 
ously  fatal  injuries.  The  improved  survivability 
has  resulted  in  a  substantial  number  of  individ¬ 
uals  who  require  intensive  rehabilitation  to 
maintain  or  maximize  their  daily  living  capa¬ 
bilities,  and  yet  want  to  return  to  living  in  their 
homes  as  soon  as  possible.  Researchers  at  the 
CFI,  led  by  Dr.  Jason  Wilken,  are  testing  a  virtual 
reality  system  called  the  CAREN  to  improve  gait 
performance  and  walking  efficiency  in  lower 
extremity  amputees.  Early  results  indicate  that 


The  Computer  Assisted  Rehabilitation  Environ¬ 
ment  (CAREN)  virtual  reality  system  is  being 
tested  as  a  way  to  improve  gait  performance  and 
walking  efficiency  in  lower  extremity  amputees. 


visual  feedback  while  walking  in  an  immersive 
virtual  reality  environment  can  yield  substan¬ 
tial  improvements  in  just  three  weeks  of  train¬ 
ing.  The  goal  is  to  develop  inexpensive  tread¬ 
mill  based  treatment  interventions  that  could 
be  used  in  the  home  environment  while  speed¬ 
ing  recovery. 
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Advanced  Prosthetic  sand  Human 


Pe  rfo  mna  nee  Mr.  Troy  Turner 


Hie  technological  advances  in  prosthetics  engineering  including  devices 
sue  h  as  SPARKy  (a  robotic  foot)  and  powered  knees  have  now  made  it  pos¬ 
sible  to  restore  functionality  to  a  level  where  seriously  injured  Warfighters 
can  return  to  duty.  TATRC's  continued  efforts  in  this  area  led  to  the  recogni¬ 
tion  this  year  that  rehabilitation  medicine  is  no  longer  simply  a  VA  mission 
and  needed  to  be  a  new  Army  core-funded  research  program. 


Arizona  State  University's 
Human  Machine  Integration 
lab 

Arizona  State  University’s  Human  Machine 
Integration  Lab  is  building  a  new  genera¬ 
tion  of  smart,  active,  energy-storing,  and 
dynamically  tunable,  transtibial  prostheses. 
The  device  will  supply  100%  of  the  needed 
power  during  the  gait  cycle  and  will  store 
and  release  energy  to  minimize  the  power 
and  energy  requirements.  The  new  pros¬ 
thetic  technology  will  allow  Warfighters  to 
have  enhanced  function  in  civilian  daily  lives. 
The  Army  is  transforming  into  a  future  force 
that  is  survivable  and  sustainable.  Advanced 
prosthetics  have  allowed  Warfighters  such  as 
Major  David  Rozelle,  a  below  the  knee  amputee, 
to  quickly  return  to  active  duty. 
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Top  Left:  Dr.  Hugh  Herr  and  the 
MIT  Lab  aim  to  produce  human¬ 
like  ankle  mechanics  during 
steady-state  level-ground  walking 
and  stair  climbing  using  a  prostetic 
ankle. 

Top  Right:  MA]  David  Rozelle,  a  below-the-knee  amputee,  is 
the  first  amputee  to  return  to  active  command  in  Iraq. 
Bottom:  SPARKy  III  is  an  example  of  the  many  artificial 
limbs  being  developed  through  TATRC-sponsored  research  to 
improve  the  lives  of  amputees. 


Advanced  Prosthetics  and  Human  Per¬ 
formance  is  a  grow¬ 
ing  portfolio  of 
projects  aimed  at  providing 
advanced  prosthetics,  orthot- 
ics,  and  other  assistive  devic¬ 
es,  treatments  and  interven¬ 
tions  for  patients  with  major 
limb  amputations,  fractures, 
and  other  orthopedic  related 
injuries.  It  includes  orthope¬ 
dic  injury  prevention,  reha¬ 
bilitation,  and  performance 
optimization  projects  and 
other  areas  of  research  under 


the  umbrella  of  polytrauma. 


The  ability  to  manipulate  the  immune  system  to  tol¬ 
erate  the  transplant  of  human  hands  has  implications 
for  other  organs  and  diseases  like  multiple  sclerosis. 


Translational  Research 
Program  in  Composite  tissue 
Allotransplantation  (CIA) 

Two  co-principal  investigators,  Dr.  Ildstad  and 
Dr.  Breidenback  (position  pending  at  publica¬ 
tion)  at  the  Jewish  Hospital  Foundation’s  Insti¬ 
tute  for  Cellular  Therapeutics,  are  working  to 
improve  the  immunological  tolerance  the  hu¬ 
man  host  has  for  a  composite  tissue  allotrans- 
plant.  A  low  toxic,  reduced-intensity  condition¬ 
ing  approach  is  significantly  reducing  the  need 
for  immuno-suppressant  drugs.  This  approach 
has  worked  successfully  to  transplant  human 
hands  and  is  proposed  for  human  kidney,  heart, 
and  larynx  transplants. 

This  work  is  rooted  in  an  area  of  enormous  im¬ 
portance,  not  only  for  transplantation  biology 
but  also  for  understanding  the  immune  system. 
The  ability  to  manipulate  and  control  the  im¬ 
mune  system  has  far-reaching  implications  in 
the  management  of  many  types  of  patients,  such 
as  patients  with  multiple  sclerosis  and  other  au¬ 
to-immune  diseases. 


"What  a  re  you  going  to 
do  if  your  artificial  leg  gets 
damaged  in  the  Held?" 

I'm  going  to  replace  it 
and  continue  the  mission . 
What  are  you  going  to  do 
if  your  biologic  a  I  leg  is 
injured?" 

7 tie  amputee  Warfighter 
esprit-de -corps  is 
exemplified  by  this 
statement  (Overheard  from 
an  amputee) 


Creating  the  Future  for  Military  Medicine 


51 


Integrative  Health 


Dr.  J  -Lo  u is  Be  la  rd 


Integrative  medicine  is  foe  used  on  health  rather  than  disease,  and  the  patient 
plays  the  critical  role  in  their  hea  Ith  with  help  from  medical  cate  providers  and 
modem  medicine.  Rain  management;  relaxation  methods,  nutrition  and  ex¬ 
ercise  ha  bits  a  re  all  partofthe  foe  us  on  sustaining  health  and  performance  of 
Warfighters. 


Complementary  and  Alternative 
Medicine  (CAM) 

As  part  of  a  larger  program  of  system  wellness 
and  integrated  health,  TATRC  has  collaborated 
with  the  DCoE  to  investigate  the  use  of  non- 
traditional  treatments  for  addressing  the  psy¬ 
chological  health  of  our  Warfighters.  Previous 
research  efforts  conducted  by  the  Samueli  Insti¬ 
tute  revealed  several  key  findings  for  use  of  CAM 
in  military  personnel.  A  survey  investigating 
the  use  of  dietary  supplements  and  CAM  among 
16,146  active  duty  military  personnel  revealed 
that  45%  reported  using  CAM  approaches  regu¬ 
larly.  The  Samueli  Institute  has  conducted  sev¬ 
eral  studies  evaluating  the  effectiveness  of  CAM 
on  pain  reduction.  Based  on  the  results  of  this 
study  and  others,  the  Samueli  Institute  devel¬ 
oped  and  evaluated  an  auricular  acupuncture 
training  program  for  Air  Force  doctors. 


Army  Regional  Anesthesia  and 
Rain  Management  Initiative 
(ARAPMI) 

The  ARAPMI  at  WRAMC  in  partnership  with 
Conemaugh  Health  System  (CHS),  Johnstown, 
PA  is  engaged  in  a  collaborative  research,  edu¬ 
cational  and  clinical  practice  program  in  ad¬ 
vanced  regional  anesthesia  and  acute  pain  man¬ 
agement.  The  objective  of  the  ARAPMI  is  the 
establishment  of  regional  anesthesia  and  acute 
pain  management  as  standards  of  care  on  the 
modern  battlefield.  This  vision  is  anchored  by 
the  belief  that  if  acute  pain  is  treated  early  and 
aggressively,  as  a  disease  process,  chronic  pain 
syndromes,  if  not  eliminated,  may  be  greatly 
reduced  or  attenuated.  This  vision  is  founded 
on  four  principles:  advanced  practice,  clinical 
research,  professional  education  and  practice 
improvement  through  outcomes  evaluation.  In 
support  of  the  first  principle,  ARAPMI  has  es¬ 
tablished  a  Regional  Anesthesia  Section  and 
acute  pain  team  at  Walter  Reed  and  is  cre¬ 
ating  a  similar  service  at  CHS  flagship  hos¬ 
pital,  Memorial  Medical  Center  (MMC),  in 
Johnstown,  PA.  Next,  ARAPMI  and  CHS  are 
engaged  in  collaborative  clinical  trials  that 
will  serve  as  models  of  integrated  acute  and 
chronic  pain  management.  The  third  princi¬ 
ple  is  the  continuing  education  of  health  care 


52 


I 


TATRC  is  collaborating  with  theDCoE  to  investigate 
non-traditional  treatments  such  as  acupuncture 
to  improve  pain  management  for  the  Warfighter. 


professionalsin 
understanding 
the  pathophys¬ 
iology  of  acute 
pain,  its  con¬ 
tribution  to 
chronic  pain 
syndromes,  the 
use  of  regional 
anesthesia  for 
acute  pain  con¬ 
trol  and  the 

importance  of  an  evidence-based  practice. 

The  fourth  pillar  is  the  ongoing  evaluation  and 
self-assessment  of  our  practice  through  track¬ 
ing  outcomes  for  advanced  regional  anesthesia 
and  quality  improvement  programs  at  WRAMC 
&MMC. 


decision  briefing  to  OSD(HA)  to  institutional¬ 
ize  and  continue  to  evaluate  the  effectiveness 
of  recommended  strategies  such  as  Vitamin  D 
supplementation. 


Left:  Pennsylvania  Congressman  John  Murtha  dedicated  the  Re¬ 
gional  Anesthesia  and  Acute  Pain  Medicine  Center  at  WRAMC  in 
Washington,  D.C.  Above:  Dr.  (COL)  Trip  Buckenmaier  has  pioneered 
new  nerve-blocking  techniques  that  permit  regional  anesthesia, 
reducing  the  need  for  general  anesthesia  and  speeding  recovery 
through  better  pain  management. 


Bone  Health  and  Military  Medical 
Readiness  (BHMMR) 

A  major  workshop  on  stress  fracture  research 
at  Fort  Jackson  (Feb.  2008),  led  by  LTC  Rachel 
Evans,  concluded  that  stress  fracture  injuries 
during  initial  entry  training  in  the  military 
could  be  virtually  eliminated  if  the  knowledge 
produced  from  a  decade  of  CSI-funded  BHMMR 
projects  were  implemented  today.  Participants 
included  key  intramural  and  extramural  pro¬ 
gram  scientists,  military  trainers,  US  Army 
Training  and  Doctrine  Command  (TRADOC), 
Military  Entrance  Processing  Command  (MEP- 
COM),  US  Army  Center  for  Health  Promotion 
and  Preventive  Medicine  (USACHPPM),  Navy 
and  Air  Force  uniformed  researchers,  as  well  as 
key  international  military  medical  research  col¬ 
laborators  from  Israel,  UK,  and  Australia.  The 
product  of  the  symposium  is  a  summary  of  the 
best  evidence-based  practice  for  prevention,  di¬ 
agnosis  and  treatment  of  stress  fracture  injury 
in  military  personnel  that  forms  the  basis  for  a 


Dietary  Supplement  Report 


This  study  was  sponsored  by  USARIEM,  the 
Samueli  Institute,  the  NIH  Office  of  Nutritional 
Supplements  and  TATRC.  A  request  was  direct¬ 
ed  to  the  Institute  of  Medicine  (IOM),  National 
Academy  of  Sciences  to  convene  a  committee 
to  review  the  use  of  dietary  supplements  by 
military  personnel  and  make  recommenda¬ 
tions.  The  activity  of  this 
committee  was  carried 
out  over  18  months  and 
led  to  the  publication  of 
a  detailed  report  that 
provides  the  DoD  with  a 
process  model  for  evalu¬ 
ation  of  dietary  supple¬ 
ments. 


The  Dietary  Supplement 
Report  provides 
authoritative 
recommendations  to 
assist  the  DoD. 
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Medical  Logistics 


Mr.  J  ohn  DePasquale 


The  Medical  Logistics  Portfolio  supported  the  defense  medical  logistics  com¬ 
munity  by  promoting  research  and  development  which  will  advance  the  ex¬ 
ecution  of  medical  logistics  both  forthe  Military  and  Industry. 


Hie  portfolio’s  mission  is  to  focus  on  poten- 
Btially  transformational  technologies  to  be 
Bapplied  to  the  core  logistics  systems  and 
processes  used  to  support  operational  medi¬ 
cine.  This  will  be  accomplished  by  encouraging 
the  conduct  of  research  and  further  develop¬ 
ment  of  state-of-the-art  and  emerging  technolo¬ 
gies  to  create  prototype  devices  and  processes 
that  will  enhance  the  conduct  of  the  business  of 
medical  logistics.  These  broad  areas  of  technol¬ 
ogy  are:  enterprise-wide  integration  technolo¬ 
gies;  asset  management  and  visibility,  to  include 
maintenance  and  life-cycle  man¬ 
agement;  supply  chain  manage¬ 
ment  and  visibility,  to  include 
real  time  condition  monitoring; 
energy  management  and  con¬ 
servation;  (medical)  waste  man¬ 
agement  and  disposal/destruc¬ 
tion;  materials,  transportation 
and  environment  research  and 
development. 

Radio  Frequency 
Identification  (RFID) 

Radio-frequency  identification 
(RFID)  technology  is  rapidly 
emerging  as  a  key  technology 
that  has  the  potential  to  reduce 
the  medical  "footprint"  and  in¬ 
crease  medical  mobility,  while 
ensuring  Warfighters  have  ac¬ 


cess  to  essential  medical  expertise  and  support 
wherever  they  deploy. 

Track  and  Trace  Records 
Management 

In  2008,  the  3M  Company  completed  a  signifi¬ 
cant  medical  logistics  effort  by  moving  its  Track 
and  Trace  records  management  project  at  Dar- 
nall  Army  Medical  Center  into  the  final  phase 
of  maintenance  support  and  data  collection. 
Hardware  and  software  were  developed  and 
installed  in  the  main  records  rooms  at  Dar- 
nall  AMC  and  several  outlying 
clinics.  In  excess  of  150,000 
medical  records  were  tagged 
with  passive  RFID  tags.  Early 
indications  are  that  the  sys¬ 
tem  provides  significant  im¬ 
provements  in  the  efficiencies 
and  accuracy  of  managing  the 
medical  records  at  Fort  Hood. 

Medical  Logistics 
Portable  Deployment 
Kit 

A  MedLog  Portable  Deploy¬ 
ment  Kit  (MedLog  PDK)  will 
give  deployed  medical  supply 
Warfighters  the  ability  to  es¬ 
tablish  a  RFID  enabled  ware¬ 
house  and/or  distribution 


RFID  labels  were  attached  to  paper  medical 
records  at  Darnell  AMC  and  outlying  clinics. 
An  unobtrusive  shelf  antenna  system  un¬ 
der  the  paper  records  enables  rapid  access 
through  their  RFID  labels. 
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center  in  whatever 
environmenttheyfind 
themselves  working. 

The  "kit”  will  provide 
the  capability  to  es¬ 
tablish  an  RFID  sys¬ 
tem  in  an  open  field,  a 

tent  or  buildingfs)  of  opportunity.  This  technol¬ 
ogy  will  enable  the  medical  supply  personnel  to 
better  manage  the  resources  they  are  charged 
with  and  to  better  and  more  efficiently  meet  the 
requirements  of  their  customer  base  under  dif¬ 
ficult  and  austere  conditions. 


VerdaSee  Development  Corp.  is  in  the  early 
stage  of  a  Phase  II  SBIR  award  to  create  this  ca¬ 
pability.  VerdaSee  is  integrating  and  further  de¬ 
veloping  state-of-the-art  technologies  and  new 
developments  to  make  this  a  reality. 


Ad  Hoc  Network  lags  (ANT) 


A  prototype  of  a  system  with  low-cost,  sensor- 
enabled  RFID  tags  for  monitoring  small  ship¬ 
ments  of  sensitive  medical  items  is  being  devel¬ 
oped  by  InfinID  Technologies  Inc.  in  their  Phase 
II  SBIR  project.  These  tags  have  an  on-board  ca¬ 
pability  to  establish  an  “Ad  Hoc  Network"  (ANT). 

The  ANT  tags  report  their  information  to 
the  central  system  through  the  gateway  or 
through  each  other  as  distance  and  topog¬ 
raphy  require.  This  greatly  extends 
the  range  over  which  information 
can  be  transmitted  without  re¬ 


quiring  the  establishment  of  a 
large  infrastructure. 


Portable  Warehouse  RFID  Deploy¬ 
ment  Kit  Mobile  Command  Center. 


This  is  the  centerpiece  of  deploy¬ 
ment  kit  which  will  permit  the 
establishment  of  an  RFID 
enabled  medical  supply 
center  or  resupply  point 
in  a  deployed  location , 
whether  it  be  an  open  field, 
or  in  tents. 


The  Ad  hoc  Network  Tags  (ANT)prototype  under 
development  by  InfinID  Technologies  has  the  ca¬ 
pability  to  report  information  either  to  a  central 
system  through  a  gateway  unit,  or  through  each 

other ;  as  required 
by  distance  or  to¬ 
pography,  which 
greatly  extends 
their  range. 


RHD  Tags  with  Sensor  C  a  pa  bility 

Another  project  being  undertaken  as  a  Phase  II 
SBIR  by  Eigent  Technologies  LLC  is  the  develop¬ 
ment  of  inexpensive,  disposable  RFID  tags  with 
sensor  capabilities.  The  intent  is  to  use  these 
tags  to  track  small  quantities  or  individual 
items  of  medical  supply  especially  through  the 
“last  tactical  mile"  of  the  supply  chain.  The  sen¬ 
sor  capability  will  not  only  provide  the  logisti¬ 
cian  with  in-transit  visibility  but  will  also  moni¬ 
tor  the  condition  of  critical  medical  supplies  as 
they  are  exposed  to  environmental  conditions 
or  mishandling.  This  awareness  may  then  pro¬ 
vide  an  opportunity  for  intervention  to  prevent 
loss  of  the  shipment.  Items  seen  to  be  damaged 
in  transit  can  be  replaced  even  before  they  are 
found  to  be  deficient  by  the  ultimate  consignee. 


Prototype  breadboard  of  low  cost  disposable  sensor 
enabled  RFID  tag  to  be  used  for  monitoring  the  ship¬ 
ment  of  small  quantities  of  medical  supplies  to  the  end 
user. 
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Medical  Logistics 


MEDCOM 
Bandwidth 
Evaluation  and 
Expansion  J  UONS 

An  evaluation  was  conducted 
concurrently  at  Ft.  Detrick, 

MD  and  Ft.  Gordon,  GA  to  de¬ 
termine  if  the  US  Army  Sig¬ 
nal  Corps  can  optimize  new 
technologies  by  expanding 
bandwidth  to  provide  a  ro¬ 
bust  telemedicine  solution. 

Validation  of  the  bandwidth 
requirements  was  conduct¬ 
ed  in  the  simulated  environ¬ 
ment  of  the  Ft.  Detrick  OASIS 
facility,  in  which  bandwidth 
was  used  to  support  both 
the  flow  of  Command  and  Control  traffic  and 
Medical  Information.  The  experiment  proved 
that  WIN-T  One  can  support  AMEDD’s  Infor¬ 
mation  Exchange  Requirements  (IERs)  for 
tele-radiography,  tele-consulting,  voice,  and  all 
MC4  applications  and  has  the  flexibility  to  scale 
bandwidth  to  meet  future  medical  technolo¬ 
gies  but  must  be  incorporated  into  Signal  Corps 
planning  to  meet  future  needs.  Validation  of 


The  MEDCOM  bandwidth  expansion  is  essential  for 
optimal  tele-consultation  by  enabling  the  flow  of  Com¬ 
mand  and  Control  traffic  and  Medical  Information  in¬ 
cluding  ultrasound  and  x-ray  images. 


the  bandwidth  requirements  verifies  that  the 
current  system  can  support  requirements  for 
both  Command  and  Control  and  medical  IER’s. 

Finally,  completion  of  the 
bandwidth  evaluation  es- 


Ft.  Gordon  - 
Experimental  Division 


Fort  Detrick  /  TATRC 
OASIS  Facility 

nV.„ 


A 


Role  4  MTF 

(Simulated  at  Fort  Detrick) 


Forward  Log  Base 


Application  Reachback  Servers 
CONUS  and  OCONUS 


Company 

Forward 
Log  Base  X 
FOB 

SUST 


LOS  Shelter 

MEDICAL 

Company 


tablishes  the  parameters 
for  development  of  in  the¬ 
ater  information  manage¬ 
ment  architectures  of  the 
future.  Bandwidth  has 
recently  been  dedicated 
for  the  transmission  of  ul¬ 
trasound,  x-ray  and  other 
images. 


Experiment  Network  was  a  live 
WIN-T  One  network  connecting 
a  surrogate  CSH  and  medical 
company  located  at  TATRC’s 
OASIS  facility,  FT  Detrick,  MD. 
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Medical  Humanitarian  Logistics 

TATRC  repositioned  to  the  changing  operational 
environment  and  new  era  of  low  level  persistent 
conflict  by  preparing  for  medical  needs  in  sup¬ 
port  of  stability  operations.  LTC  Steve  Downs 
conducted  extensive  investigations  of  technol¬ 
ogy  and  business  process  reengineering  to  meet 
the  unique  demands  of  medical  logistics  support 
in  developing  nations. 

Through  extensive  travel  and  direct  contacts  in 
Europe,  he  identified  knowledge  gaps  regard¬ 
ing  humanitarian  relief  operations,  nongov¬ 
ernmental  organization  relationships,  cultural 
considerations,  and  commercial  supply  chains 
operating  in  developing  contries  and  military  to 
civilian  operations.  LTC  Downs  participated  in 
key  training  such  as  the  International  Red  Cross 
course  at  Johns 
Hopkins  Uni¬ 
versity  on  hu¬ 
manitarian  as¬ 
sistance  (health 
emergencies  in 
large  popula¬ 
tions)  and  key 
meetings  such 
as  the  Army  in¬ 
teragency  dis¬ 
cussion  on  Sta¬ 
bility,  Security, 

Transition,  and 
Reconstruc¬ 
tion  (SSTR)  op¬ 
erations  at  the 

Center  for  Army  T°y°ta  car  Parts  are  utilized 
in  these  neonatal  incubators 
for  use  in  third  world  coun¬ 
tries.  Head  lights  provide  the 
heat  source;  a  car  door  alarm 
serves  as  an  emergency  alarm; 
and  an  auto  air  filter  and  fan 
circulate  air. 


Analysis  to  develop  the  Army  campaign  plan, 
and  the  United  Nations  Supply  Cluster  meeting 
at  UNICEF  Supply  Division  headquarters  in  Co¬ 
penhagen,  Denmark. 

The  African  Command  Surgeon  requested 
USAMRMC/TATRC  support,  with  LTC  Downs  on 
loan  to  help  develop  projects  and  work  logistics 
issues  related  to  development  of  US  military-to- 
military  in  specific  areas  of  operation. 

A  wide  range  of  TATRC-supported  projects  con¬ 
tribute  to  SSTR;  the  CIMIT  program  is  a  key  ex¬ 
ample.  The  CIMIT  Global  Health  Initiative  led 
by  Dr.  Kris  Olson  developed  an  isolette  for  neo¬ 
nates  exclusively  from  Toyota  car  parts  so  that 
maintenance  and  repair  in  developing  countries 
is  feasible  and  affordable. 

Rapid  and  practical  diagnostics  are  another 
problem  in  developing  countries  and  other  aus¬ 
tere  environments.  CIMIT  microfluidic  diagnos¬ 
tics  projects  are  developing  an  integrated  mi¬ 
crofluidic  platform  for  detection  and  diagnosis 

of  avian  in- 
f  1  u  e  n  z  a 
and  also 
a  micro¬ 
fluidic  de¬ 
tector  for 
rapid  and 
practical 
CD4  T-cell 
counting  in 
HIV/AIDS. 
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Health  Information  Technology 


LC DR  Steve  Steffe risen 


TATRC  is  the  Research  and  Develop  merit  Prog  ram  Office  for  the  Military  Health 
System  (MHS).  This  program  shaped  projects  with  a  clinical  informatics  foe  us 
to  include:  improved  human-computer  interfaces;  developed  clinical  deci¬ 
sion  support  through  automated  practice  guidelines  and  alerts;  prototyped 
new  data  models;  explored  new  ways  of  improving  semantic  interoperabili¬ 
ty;  and  helped  to  define  the  future  state  architecture  for  the  MHS  through 
work  on  the  Nationwide  Health  Information  Network  (NHIN). 


M  II  Mh  the  advent  of  the  Armed  Forces 
U  M»lealth  Longitudinal  Tracking  Appli- 
W  ■Bcation  (AHLTA),  the  MHS  arguably 
has  one  of  the  largest  repositories  of  semanti¬ 
cally  constrained,  highly  structured  clinical  en¬ 
counter  data.  The  Health  IT  portfolio  is  dedi¬ 
cated  to  finding  new  approaches  to  access, 
analyze,  exchange,  distribute,  and  archive  this 
information  using  cutting-edge  technologies 
and  maximizing  collaboration  with  our  federal 
and  civilian  partners. 


National  Forum  on  the  Future  of 
the  Defense  Health  Information 
System 

A  key  TATRC  accomplishment  in  2008  was 
hosting  the  National  Forum  on  the  Future  of  the 
Defense  Health  Information  System  on  26  to  28 
March  2008.  In  partnership  with  the  Georgetown 
University  ISIS  Center,  TATRC  planned  and 
conducted  a  watershed  meeting  to  reformulate 
the  path  to  the  development  of  a  seamless  DoD 
and  VA  electronic  health  record.  Key  leaders 
from  across  the  DoD  Health  Care  System  and 
Department  of  Veterans  Affairs  joined  in  this 
3-day  workshop.  Recommendations  and  a 
blueprint  for  the  future  were  developed  and  will 
be  disseminated  in  a  special  supplement  of 
Military  Medicine  in  March  2009. 


Emerging  Health  IT  Inc .  Prototypes 
the  Clinical  Looking  Glass 

In  2008,  TATRC  continued  to  work  with  an  FY06 
Congressional  recipient,  Emerging  Health  IT, 
Inc.,  a  subsidiary  of  Montefiore  Medical  Center, 
Bronx,  NY,  to  prototype  the  Clinical  Looking 
Glass  application.  The  Clinical  Looking  Glass  is  a 
revolutionary  clinical  decision  support  tool 
which  allows  a  clinician  to  build  cohort  study 
groups  for  quality  assurance  studies,  and  make 
statistical  comparisons  of  those  groups  on-the- 

fly- 

Unlike  many  on-line-analytical  processing  tools, 
Clinical  Looking  Glass  is  easy  for  the  clinician  to 
use  at  his/her  desktop  at  the  point  of  care.  The 
plan  is  to  pilot  this  tool  with  clinicians  at 
WRAMC  and  the  NNMC. 


Clinical  Looking  Glass  incorporates  the  power  of  clini¬ 
cal  intelligence  to  improve  health  outcomes. 
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NHIN 


Wounded 
Warrior  C32+ 
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Gateway  xml 

DoD  NHIN 
Adapter 

Backend  Systems 


gateway  adapter  backend  data 


Decouple  data  exchange  process. 
Connect  via  standard  web  services. 


TATRC's  goal  is  to  facilitate  the  development  of  the  federal  adapter  to  the  Nationwide  Health  Information  Network  for  the 
purpose  of  standards-based  exchange  of  health  information.  This  infrastructure  will  facilitate  health  information  exchange 
between  the  Department  of  Defense,  multiple  federal  partners,  and  many  more  civilian  participants  on  the  NHIN. 


A  Reference  Implementation  of 
a  Service-Oriented  Architecture 
for  Healthcare:  The  DoD 
Nationwide  Health  Information 
Network  (NHIN)  Interlace 

TATRC  has  been  instrumental  in  leading  an  MHS 
team  to  create  a  connection  between  the  NHIN 
and  the  DoD.  In  December  2008,  the  DoD  par¬ 
ticipated  in  a  national  demonstration  of  the 
NHIN  sponsored  by  the  Department  of  Health 
and  Human  Services  and  the  Office  of  the  Na¬ 
tional  Coordinator  for  Health  IT.  During  this 
demonstration,  a  summary  of  care  document 
on  a  “wounded  warrior"  test  patient  was  ex¬ 
changed  with  civilian  and  federal  partners  us¬ 
ing  this  infrastructure. 


Speech  Recognition  and  Natural 
Language  Processing 

Doctors  frequently  dictate  their  findings  after  a 
medical  exam  in  addition  to  making  notes  in 
charts.  In  2007  and  2008,  TATRC  conducted  an 
evaluation  to  determine  if  clinicians'  use  of  Nu¬ 
ance  Dragon  Naturally  Speaking™,  for  front-end 
speech  recognition  use  with  AHLTA,  increased 
clinicians'  acceptance  of  AHLTA.  More  than  200 
multi-specialty  clinicians  across  the  three  ser¬ 
vices  participated  in  a  pre-use  and  post-use  sur¬ 
vey.  TATRC  is  engaged  in  other  efforts  to  take 
free  text  and  transform  it  to  coded  concepts  or 
facts,  using  natural  language  processing,  based 
on  both  ontological  and  statistical  approaches. 
Ideally,  speech  recognition  can  be  combined 
with  natural  language  processing,  and  human 
validation  of  generated  codes,  to  ease  clinician 
data  entry  into  AHLTA. 
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Health  Information  Technology 


TATRC’s  Environment 


Remote  Client(s) 
Stand  Alone  or  VM 
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throughout  the  AMEDD  such  as 
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etc. ) 
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The  AAMTI-funded  TATRC  CDE  provides  users  an  opportunity  to  experiment  with  improvements  to  the  EHR. 


Common  Development 
Environment  (C  DE) 

TATRC  has  developed  and  manages  an  AHLTA 
development  and  testing  platform  capable  of 
supporting  100  users  called  the  CDE.  The  CDE 
provides  the  MHS  a  “sandbox"  in  which  to  eval¬ 
uate  new  ideas,  foster  innovation  and  improve 
collaboration  between  MHS  Centers  of  Innova¬ 
tion  and  the  TRICARE  Management  Activity. 
The  CDE  is  available  to  authorized  DoD  part¬ 
ners,  researchers  and  Government  facilities  and 
reduces  the  cost  to  Government  by  providing  a 
shared  resource  and  knowledge  partnership. 
The  CDE's  web  services  environment  supports 
12  AHLTA  data  domains  providing  AHLTA  test 
data  to  clinical  web  applications  throughout  the 
MHS. 


Bectronk  Information  Cartier 
<BC) 

The  Electronic  Information  Carrier  (EIC)  is  a 
device  that  houses  a  complete  medical  record 
that  the  Warfighter  carries  with  them  and  can 
access  when  it  is  needed. 

The  device  allows  for  saving  and  transporting  a 
complete  medical  history  for  a  single  Warfight¬ 
er  as  well  as  digital  medical  images  and  even 
video  and  audio.  The  additional  wireless  capa¬ 
bility  makes  the  EIC  a  revolutionary  prototype 
for  future  military  medicine.  The  EIC  leverages 
encrypted  secure  communication  that  meets  or 
exceeds  the  DoD  security  requirements.  The 
patient  tracking  capability  allows  the  EIC  to  in- 
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tegrate  with  Transition  Minimized  Differential 
Signaling  (TMDS),  JTTR  and  any  other  adopted 
military  storage  and  tracking  system.  The  EIC 
can  transmit  an  emergency  beacon  that  is  vir¬ 
tually  undetectable  by  the  enemy,  that  includes 
critical  local  data  (health  status,  GPS,  etc.). 

A  complementary  demonstration  of  synchroni¬ 
zation  functionality  took  place  the  first  week  of 
December  2008.  This  demonstrated  automatic 
data  synchronization  between  EIC  and  a  health 
information  system  (HIS)  such  as  AHLTA,  to  in¬ 
clude  any  civilian  health  information  systems 
that  are  “interface  enabled". 

The  development  of  the  EIC  began  as  an  SBIR 
program,  which  then  transitioned  to  a  Con¬ 
gressional  Special  Interest  program  and  was 
augmented  by  several  Broad  Agency  Announce¬ 
ment  and  operational  sponsored  initiatives.  By 
leveraging  the  best  of  breed  industry  leaders 
and  using  competitive  rapid  development,  the 
EIC  has  reached  a  Technology  Readiness  Level 
of  6. 

At  the  conclusion  of  the  current  congressional 
program,  TATRC  will  have  completed  the  re¬ 
search  and  demonstration  for  the  EIC.  This  de¬ 
vice  is  now  ready  for  technology  transfer  to  the 
appropriate  organization  as  identified  by  the 
MHS  and  the  DoD. 


A  medic  can  save  a  copy  of  the  encounter  data  to  the  patient's 
dog  tag  wireless  and  conversely  pull  treatment  data  off  of  the 
tag  within  a  2-10  meter  range. 


'We're  standing  on  the 
shoulders  of  generations 
of  basic  scientists  who 
have  laid  the  foundation 
through  bench  research  to 
do  this  We  are  plucking 
some  of  the  very  best  ideas 
and  some  of  the  very  best 
products  that  can  be  found 
and  moving  that  as  quickly 
as  possible  to  the  bedside 
and  into  the  operating 
rooms  for  our  patients" 

—  The  Army  Surgeon  General 
Lieutenant  Genera  I 
Eric  &  Sc  ho o maker 
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Computational  Biology 


Intra  mura  I  Dr.  J  aquesReifman 


TATRC  led  and  continued  to  promote  computational  biology  research,  pro¬ 
viding  new  insights  into  physiologic  modeling  and  prediction  algorithms  High 
performance  computing  (HPC)  software  applications  substantially  enhanced 
the  ability  of  the  biological  defense  community  to  respond  to  new  biological 
threats 


BoinfformaticsCell  (BIC) 

Researchers  in  this  field  developed  break¬ 
through,  next-generation  biomathematical 
models,  which,  for  the  first  time,  allow  for  indi¬ 
vidual-specific  (vs.  population-average  models), 
real-time  20-minute  ahead  predictions  of  core 
temperature  and  glucose  readings.  The  glucose 
model  developed  is  fivefold  more  accurate  than 
existing  ones. 

Some  7,000  patients  are  admitted  annually  to 
DoD  hospital  Intensive  Care  Units  (ICU) 
for  more  than  three  days,  at  a  cost  of  $413 
million.  Intensive  insulin  therapy  to  main¬ 
tain  glucose  levels  of  ICU  patients  has  been 
shown  to  reduce  stay  by  20%  and  mortal¬ 
ity  by  50%.  Researchers  developed  data- 
driven  models  that  predict  blood  glucose 
levels  with  sufficient  accuracy  and  warning 
time  (20  minutes  ahead)  for  appropriate  in¬ 
terventions  and  avoid  hypo-  and  hyper-gly- 
cemic  states.  Results  were  validated  with 
three  separate  studies,  involving  34  type 
1  and  type  2  diabetic  patients.  Timely,  pro¬ 
active  therapy  for  diabetic  patients,  before 
glucose  levels  depart  from  desired  range, 
will  improve  the  health  of  Warfighters  and 
their  families  while  reducing  health-care 
cost.  In  concert  with  continuous  glucose 
monitors  and  insulin  infusion  pumps,  such 
models  could  lead  to  closed-loop  control  in 
chronic  patients. 


Modeling  Blood  Glucose  Levels  in 
Diabetic  Patients  (WRAMC) 

Impaired  regulation  of  blood  glucose  levels 
causes  microvascular  and  metabolic  dysfunc¬ 
tions  that  result  in  progressive  failure  of  many 
organ  systems  in  the  body,  leading  to  compli¬ 
cations,  such  as  blindness,  neuropathy,  kidney 
failure,  lower-limb  amputations,  and  cardiovas¬ 
cular  disease.  TATRC  developed  the  capability, 
using  data-driven  autoregressive  models,  to 
(1)  capture  correlations  in  glucose  time-series 


The  BIC  has  developed:  algorithms  to  quantify  the  quality  of  monitored 
time-series  physiologic  data ,  Web-enabled  database  management  sys¬ 
tems  for  large  amounts  of  time-series  physiologic  data;  algorithms  to 
detect  hypovolemia  in  Warfighters  with  severe  injury;  and  subject-spe¬ 
cific  biomathematical  predictive  algorithms,  such  as  Warfighter’s  core 
body  temperature  during  physical  activity  and  soldier's  cognitive  state 
after  prolonged  periods  of  sleep  deprivation. 
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data,  (2)  make  accurate  predictions  for  clinical¬ 
ly  useful  prediction  horizons,  and  (3)  make  the 
model  portable  from  individual  to  individual 
without  any  need  for  model  tuning.  Using  the 
autoregressive  model,  we  were  able  show  that, 
for  a  30-minute  prediction  horizon,  the  model 
provides  sufficiently  accurate  and  clinically-ac- 
ceptable  estimates  of  glucose  levels,  and  should 
be  considered  as  a  modeling  engine  for  predic¬ 
tive  modeling  of  patients  with  type  1  diabetes 
mellitus. 

Predicting  Com  Tempemtum  in 
Advance  to  Pmvent  Heat  Injuries 
(USARIEM) 

The  armed  forces  suffer  thou¬ 
sands  of  heat  injuries  each 
year.  Currently,  accurate  mod¬ 
els  for  real-time,  near-future 
predictions  of  a  Warfighter's 
core  temperature  (a  deter¬ 
minant  of  heat  injury)  do  not 
exist.  TATRC  research  has  led 
to  new  models  that,  for  the 
first  time,  allow  for  real-time 
individualized  predictions 
of  a  Warfighter's  core  tem¬ 
perature.  Retrospective  tests 
showed  that  the  model  can 
predict  the  onset  of  an  injury 
(39.5  °C)  20  minutes  ahead. 

The  model  is  being  implement¬ 
ed  into  a  computer  chip  for 
real-time,  prospective  testing. 

This  research  will  reduce  pre¬ 
ventable  heat  injuries,  minimiz¬ 
ing  warrior  loss  of  duty  time  in 
both  training  and  combat. 


Predicting  Status  of  Casualties  during 
Evacuation  ( USAISR) 

Unattended  hemorrhage  is  a  major  source  of 
mortality  in  trauma  casualties.  Early  identifi¬ 
cation  of  major  hemorrhage  could  be  lifesaving 
and  useful  for  triage,  resource  mobilization,  and 
therapeutic  decision  making.  TATRC  has  devel¬ 
oped  machine-learning  algorithms  for  use  as  a 
decision-assist  tool  to  identify  a  hypovolemic 
state  in  trauma  patients.  The  decision-assist 
algorithm  identifies  hemorrhage  in  patients 
based  on  simple  vital  signs.  Using  data  pro¬ 
vided  by  the  US  Army  Institute  of  Surgical  Re¬ 
search  (USAISR),  the  classifier  scored  the  same 
as  medics  (comparing  areas-under-the-curve 
of  receiver  operating  charac¬ 
teristic  curves  for  prediction 
of  mortality  and  red  blood  cell 
transfusion). 

ftedicting  the  Effects 
of  Fatigue  and  Sleep 
Deprivation  (WRAIR) 

Although  there  is  no  direct 
physiological  measure  of  fa¬ 
tigue,  the  conditions  leading  to 
fatigue  are  well  known.  It  is  the 
likely  root  cause  of  lapses  in  at¬ 
tention  and  vigilance,  delayed 
reactions,  operational  ineffi¬ 
ciencies,  and  other  symptoms. 
A  fatigue  model  could  predict 
if,  and  when,  fatigue  will  hin¬ 
der  a  person’s  performance 
on  the  job  and  thus  improve 
operational  safety.  Combat 
and  training-related  incidents 
resulting  in  near-misses  and 
fatal  casualties  could  be  reduced.  The  model 
could  be  useful  in  military  as  well  as  in  civilian 


TATRC  algorithms  are  being  implemented 
with  USARIEM  for  real-time  Warfighter 
monitoring. 


Continued  on  next  page 
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Computational  Biology 


situations,  such  as  predicting  if  an  airline  pilot 
is  sufficiently  alert  before  flying. 

Predicting  the  effects  of  sleep-deprivation  on  an 
individual  using  a  model  based  on  group  aver¬ 
ages  is  highly  inaccurate.  TATRC  has  developed 
a  new  method  using  individualized  biomath- 
ematical  models  that  predicts  performance  im¬ 
pairment  for  individuals  exposed  to  total  sleep 
loss.  When  the  individualized  models  were 
applied  to  a  sleep  study  performed  at  WRAIR, 
it  was  up  to  75%  more  accurate  than  existing 
group-average  models. 

Biotechnology  HPC  Software 
Applications  Institute  (BHSAI) 
Software  Tools 

The  BHSAI  has  developed  and  deployed  at  vari¬ 
ous  DoD  HPC  centers  six  software  systems  to 
support  design  of  diagnostic  assays  and  identify 
drug  and  vaccine  candidates: 

1)  TOFI  -  identifies  short,  unique  genomic  DNA 


fingerprints  for  the  design  of  pathogen  diagnos¬ 
tic  assays 

2)  PIPA  -  predicts  protein  functions  from  com¬ 
parisons  of  the  protein’s  sequence  with  similar 
sequences  with  known  functions 

3)  PSPP  -  predicts  protein  3D  structure  based 
on  the  primary  amino  acid  sequence 

4)  DOVIS  -  performs  large-scale  in  silico  screen¬ 
ing  of  small,  drug-like  compounds  against  pro¬ 
tein  targets, 

5)  Protein  Engineering  -  simulates  biomolecular 
systems  in  atomic  detail  to  help  identify  vaccine 
candidates 

6)  BNS  -  simulates  and  analyzes  coupled  bio¬ 
chemical  reactions  of  biological  systems. 

Aimy  Network  Science  Initiative 

Recent  developments  in  genomic  research  pres¬ 
ent  both  challenges  and  opportunities  for  Army 
scientists  to  extract  knowledge  from  large 
amounts  of  gene  and  protein  data  that  could 
lead  to  early  detection  of  biological  threats  and 
emerging  infectious  diseases,  as  well  as  the 
discovery  of  new  drugs 
and  treatment  regimens. 
There  is  a  critical  need  to 
advance  the  state-of-the- 
art  of  computer  models 
and  simulations  by  devel- 
opingapplications  capable 
of  analyzing  huge  quanti¬ 
ties  of  gene  and  protein 
data  to  gain  insight  into 
therapy,  drug  targeting, 
and  diagnosis  of  biologi¬ 
cal  threats  to  benefit  both 
the  Warfighter  on  point 
for  the  nation  and  the 
public  at  large. 


BHSAI  Software  Tools  to  Support  Design  of  Dianostic  Assays,  and 
Identify  Drug  and  Vaccine  Candidates 
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Software  systems  deployed  at  DoD  HPC  centers 


The  BHSAI  serves  as  resource  to  develop  HPC  applications  to  accelerate  research  and 
development  of  militarily-relevant  medical  products  for  Force  Health  Protection.  To 
date,  users  and  developers  have  applied  more  than  4  million  CPU-hours  of  computa¬ 
tional  resources,  representing  450 years  of  equivalent  24/7  desktop  computing. 
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In-House  Computational  Biology  Research 


Systems  Biology 


High  Performance 
Computing 


Bioinformatics 


Analysis  of  biological  networks 


Protein -Protein  Interactions 


Experimentation 


HPC  Simulation 

Bioinformatics  tool  to 
design  diagnostic  assays 
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Models  to  prevent  heat  injury 


Web-based  storage/analysis  of 
physiologic  data 


Systems  biology  is  an  inter-disciplinary  field  which  studies  the  complex  interactions  of  biological 
systems ,  providing  leap-ahead  advances  in  health  monitoring  and  protection  strategies.  Similarly 
high  performance  computing  and  bioinformatics  are  modern  tools  that  provide  the  DoD  with  huge 
efficiencies  in  solving  difficult  medical  problems. 


Rote  in- Rote  in  Interactive 
Networks 

TATRC  is  analyzing  experimentally  determined 
high-throughput  data  sets,  involving  tens  of 
thousands  of  protein-protein  interactions  (PPIs), 
to  link  biological  properties  of  proteins  and 
protein-complex  interactions  to  the  topological 
properties  of  the  network.  With  these  insights, 
we  will  develop  statistical  predictive  models  to 
prospectively  investigate  PPIs  that  are  difficult 
to  study  experimentally  and  to  describe  the 
behavior  of  a  pathogen,  such  as  Yersinia  pestis 
(the  causative  agent  of  plague),  within  human 
host  cells.  We  will  then  compare  networks  of 
host-pathogen  PPIs  of  both  pathogenic  and  non- 
pathogenic  organisms  to  elucidate  the  underly¬ 
ing  causes  associated  with  virulence  and  dis¬ 
ease  mechanisms.  This  knowledge  shall  lead  to 
novel  intervention  strategies  to  more  effectively 
combat  infectious  diseases. 


Metabolic  Networks 

TATRC  is  developing  mathematical  models  to 
simulate  the  effects  of  inhibiting  enzymes  in 
metabolic  pathways  and  monitor  the  perturbed 
growth  of  the  pathogen.  This  systems-biology 
framework  is  capable  of  identifying  potential 
drug  targets  that  selectively  affect  the  growth 
and  the  viability  of  pathogens  that  reside  in  hu¬ 
man  host  cells.  Using  these  techniques,  we  can 
quantitatively  model  and  predict  the  effect  of  se¬ 
lected  drug  molecules  on  microbial  growth.  This 
work  is  crucial  in  proposing  new  experimental 
studies  by  extending,  combining,  and  exploring 
novel  chemical  and  biological  inhibition  con¬ 
cepts  that  are  of  relevance  to  the  development 
of  countermeasures  against  military-relevant 
biological  threat  agents,  such  as  Yersinia  pestis , 
Francisella  tularensis  (the  causative  agent  of  tu¬ 
laremia),  and  other  intracellular  pathogens. 
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Genomics/  Pnoteomics 


Dr.  Anne  Westbrook 


Genomics  and  proteomics  efforts  foe  used  on  cancer  diagnosis  as  well  as 
personalized  treatment  and  state-of-the-art  care  for  Warfighters.  This  disease 
model  created  an  infrastructure  that  provides  a  specific  capability  that  can 
be  applied  to  future  medical  threats. 


Maine  affiliates 

•Maine  Institute  for 
Human  Genetics 
and  Health 
•Eastern  Maine 
Healthcare  System 
J  ackson 
Laboratories 


A. 


★  NFGC  Affiliates  ★  Maine  Affiliates 

★  WRAIR  Affiliates  ^Additional  Affiliates 


WRAIR  affiliates 

•  University  of  Pittsburgh 

•  WindberResearch 
Institute 

•Sbarro  Health  Research 
Organization 
•Institute  for  Systems 
Biology 

•Pacific  Northwest 
National  La  bora  to  rie  s 
•Ohio  State  University 


NPGC  affiliates 

•  University  of  South  Florida 

•  Vanderbilt  University  Medical 
Center 

•  University  of  Ha  waii 

•Southeast Nebraska  CancerCenter 

•  University  of  Michigan 

•Barbara  Ann  Ka rma nos C a nc e r Institute 
•University  of  Pittsburgh  Medical  Center 
•University  of  North  Carolina  Chapel  Hill 


Two  female  US  Army  Warfighters  relax  prior  to 
departing  on  a  mission  from  Forward  Operating  Base  Ham¬ 
mer  in  Iraq  on  May  21,  2007.  DoD  photo  by  Staff  Sgt.  Shawn 
Weismiller,  US  Air  Force.  (Released) 

National  Functional  Genomics 
Center 

The  National  Functional  Genomics  Center 
(NFGC)  was  created  to  identify  hereditary  and 
environmental  influences  that  can  affect  our 
genes  and  result  in  cancer.  The  aim  is  to  design 
better  therapeutic  agents  through  gene  expres¬ 
sion  analysis,  proteomics,  genetics,  and  a  bioin¬ 
formatics  program  that  supports  the  analysis 
and  interpretation  of  data. 

Key  discoveries  made  by  the  NFGC  include: 

•  Identification  of  a  recurrence  signature  in  co¬ 
lon  cancer  patients 

•  Development  and  external  validation  of  sig¬ 
natures  in  fresh  frozen  tissue  that  predict  plati¬ 
num-response  for  primary  ovarian  cancer 

•  Successful  opening  of  a  prospective  clinical 
trial  to  validate  the  treatment  prediction  signa¬ 
ture  in  ovarian  cancer  patients 

The  objectives  of  the  NFGC  include  tracking  the 
genetic  changes  involved  in  cancer,  allowing  for 
the  design  of  more  effective  therapeutic  agents 
as  well  as  a  better  understanding  of  the  heredi¬ 
tary  and  environmental  influences  that  lead  to 
cancer  and  unraveling  the  functional  signifi¬ 
cance  of  these  genes. 


been  developed,  disseminated,  and  used  to 
manage  de-identified  patient  information  and 
research  data.  In  addition,  epigenetic  research 
on  the  effects  of  toxins  on  the  Warfighter  has 
been  started.  TATRC’s  goals,  to  support  these 
efforts  and  to  further  expand  this  portfolio  into 
other  areas  of  research,  including  PTSD,  TBI, 
and  heart  disease,  will  have  a  direct  impact  on 
military  and  ex-military  personnel. 

Gynecologic  CancerCenter 
(GCC) 

The  objective  of  the  GCC  research  activities  at 
WRAMC  is  to  reduce  the  incidence,  morbidity, 
and  mortality  of  gynecologic  diseases  among 
our  active  duty  Warfighters,  female  dependents 
and  other  military  health  care  beneficiaries.  The 
GCC  also  is  a  research  center  that  covers  a  wide 
range  of  investigative  activities  and  research 
projects  including  three  programs  managed 
by  TATRC;  the  Gynecologic  Disease  Program 
(GDP),  the  GCC  Health  Disparities  Program,  and 
the  Obesity  and  Cancer  Program. 


Bioinffbimatic  s  Foe  us 

Most  of  the  research  within  bioinformatics  has 
focused  on  cancers,  including  breast,  ovarian, 
colon,  lung  cancer,  melanoma,  lymphoma,  and 
glioma.  In  addition,  the  portfolio  includes  proj¬ 
ects  in  infectious  diseases,  toxins,  heart  disease, 
and  PTSD. 

Proteomic  analyses  are  being  performed  to 
identify  markers  for  early  detection  of  cancer 
and  to  identify  new  therapeutic  targets.  Bioin¬ 
formatics  plays  a  pivotal  role  in  ensuring  that 
these  discoveries  are  statistically  valid.  To  this 
end,  specialized  software  and  databases  have 


The  GDP  led  by  COL  Larry  Maxwell,  has  pro¬ 
duced  a  blood  test  that  can  detect  both  early 
and  advanced  stage  endometrial  cancer  with 
99%  accuracy.  The  GDP  has  also  developed  a 
blood  test  that  is  88%  sensitive  and  99%  specif¬ 
ic  in  the  identification  of  ovarian  cancer.  Both  of 
these  blood  tests  are  the  most  accurate  screen¬ 
ing  tests  currently  reported.  GDP  research 
evaluating  poor  cancer  survival  among  African 
Americans  has  been  highlighted  by  NCI  and  the 
Society  of  Gynecologic  Oncology  and  has  led  to 
numerous  awards. 
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Medical  Modeling  and  Simulation 


Mr.  Gene  Wiehagen 


The  POD'S  requirement  to  tie  in  more  than  100,000  military  health  care  person¬ 
nel  annually,  and  the  national  emphasis  on  reducing  medical  errors*  underpins 
TATRC 's  Medical  Modeling  and  Simulation  research  portfolio.  In  2008,  TATRC 
led  the  research  effort  to  enhance  military  medical  training  technologies 


TATRC  South 
contributed  to  the 
S0FMH2  by  provid¬ 
ing  the  Chief  Editor, 
Style  Editor ;  Produc¬ 
tion  Manager  and 
Medical  Illustrators. 


Stryker  medical  elements  are  conducting  Combat  Medic 
Advance  Skills  Training  (CMAST)  sustainment  training 
with  the  Ft.  Lewis  MSTC.  Exercises  like  these  help 
Warfighters  respond  more  quickly  on  the  battlefield. 


Special  Operations  Forces 
Medical  Handbook,  2nd  Edition 
(SOFMH2) 

Developed  as  a  primary  medical  information  re¬ 
source  and  field  guide  for  the  Special  Operations 
Command  (SOCOM)  medics,  the  Special  Opera¬ 
tions  Forces  Medical  Handbook  now  defines  the 


standard  of  health  care  delivery  under  general 
and  adverse  field  conditions.  Treatment  proto¬ 
col  are  organized  according  to  symptoms,  organ 
systems,  specialty  areas  (such  as  trauma,  infec¬ 
tious  disease,  and  toxicology),  operational  en¬ 
vironments  (including  altitude,  temperature, 


aerospace,  and  dive  medicine),  and  procedures. 
It  emphasizes  acute  care  in  all  its  forms  (gyne¬ 
cology,  general  medicine,  dentistry,  infections, 
etc.),  as  well  as  veterinary  medicine  and  sanita¬ 
tion  practice  under  primitive  conditions.  Com¬ 
piled  with  input  from  more  than  80  military 
and  civilian  medical  specialists,  the  S0FHM2 
serves  as  the  primary  reference  manual  for  Spe¬ 
cial  Forces  combat  medics  in  all  branches  of  the 
Armed  Forces,  as  well  as  civilian  emergency  re¬ 
sponse  teams,  including  firefighters  and  EMTs. 
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During  training  or  "gameplay,"  the  "floating 
hand"  in  the  bottom  left  of  the  screen  is  controlled  by 
the  trainee.  The  trainee  selects  medical  items  from 
the  treatment  kit  using  a  mouse.  In  the  inset  example 
the  trainee  selects  a  combitube  to  prepare  an  in¬ 
jection  for  a  wounded  Warrior.  Images  courtesy  of 
VRMC. 


Institute  for  Simulation 

and  Interprofessional  Studies 

(ISIS) 

The  TATRC-NW  team  partnered  with  the  Uni¬ 
versity  of  Washington  Institute  for  Simulation 
and  Interprofessional  Studies  (ISIS),  Seattle  Sci¬ 
ence  Foundation  (SSF)  and  the  Ft.  Lewis  Trau¬ 
matic  Brain  Injury  Clinic  to  leverage  web-based 
virtual  reality  case  management  tools  to  enable 
case  managers  at  the  Fort  Lewis  Warrior  Tran¬ 
sition  Unit  to  better  communicate  with  soldiers 
receiving  distant  care. 


Ihe  Virtual  Reality  Medical 
Center  (VRMC) 

The  VRMC  sought  to  demonstrate  that  low-cost, 
interactive  virtual  reality  training  improves 
combat  medic  skills  performance.  The  US  Ma¬ 
rine  Corps  requested  the  project  be  modified 
for  the  VRMC  to  develop  scenarios  relevant  to 
the  Marine  Corps. 


Realistic  training  in  emergency  response 
scenarios  is  provided  by  the  Medical  Simu¬ 
lation  Training  Center  at  Ft.  Lewis ,  WA. 
Post-training  reviews  of  performance 
boost  a  Warfighter's  confidence  levels  on 
the  battlefield ,  thus  reducing  morbidity 
and  mortality.  (Photos  by  Harvey  Magee) 
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Simulation  and  Training 


forMedicsand  Surgeons 


Bnbedded  testing  and  training  using  video  games*  realistic  manikins*  and 
virtual  environments  will  soon  be  commonplace.  TATRC  partners  are  rapidly 
advancing  the  field  so  that  medics  and  all  levels  of  health  care  providers  will 
be  more  effectively  trained,  tested,  and  refreshed  using  currently  available 
technologies. 


Combat  Medical  Training  System 
(COME1S) 

Dr.  Steven  Dawson,  CIMIT  Simulation  Group,  is 
developing  advanced  technologies  to  design, 
fabricate  and  test  a  completely  autonomous, 
highly-realistic  prototype  casualty  simula¬ 
tor  that  is  capable  of  withstanding  harsh  field 
conditions  encountered  during  combat  trauma 
training  and  chemical,  biological,  radiological, 
nuclear  and  high  explosive  (CBRNE)  ex¬ 
ercises. 

COMETS  will  be  pre-programmed  to 
exhibit  a  specific  injury  for  a  particular 
training  scenario.  For  example,  a  train¬ 
er  will  be  able  to  attach  a  wounded  limb 
to  the  manikin  and  the  system  will  be 
programmed  to  automati¬ 
cally  recognize  the  injury 
and  adjust  the  physiology, 
such  as  breathing  and  heart 
beat,  accordingly. 

The  system  will  be  pro¬ 
grammed  to  simulate  uncon¬ 
sciousness,  change  stiffness 
in  ball  joints  in  the  hips  and 
shoulders,  and  to  simulate 
a  pulse.  The  torso  will  hold 
sufficient  fluid  that  can  be 
programmed  to  pump  simu¬ 
lated  blood  through  synthetic 
veins  and  solenoid-controlled 
valves  to  an  injured  limb. 


An  audio  amplifier  in  the  head  will  produce  pre¬ 
recorded  words  and  sounds — screams,  moans, 
pleas  for  help.  The  manikin  will  also  recognize 
an  RFID  tag  worn  by  the  individual  performing 
the  treatment,  triggering  an  appropriate  vocal 
reaction  like  “Doc,  save  me."  A  wireless  Ether¬ 
net  system  will  allow  the  system  to  upload  the 
record  of  treatment  and  physiology  changes 
as  medics  move  the  manikin  from  the  point  of 
injury  to  higher  levels  of  care  and  will  enable 

trainers  and  trainees  to 
review  treatment  during 
the  after  action  review. 

CBRNE  Training 
System 

Forterra  Systems  Inc., 
was  selected  to  receive 
additional  research 
funding  after  success¬ 
fully  completing  their 
Phase  II  SBIR.  Their  goal  is  to  expand  and 
improve  America's  DoD  and  private  sector 
capability  to  provide  medical  first-response  to 
CBRNE  events  through  the  research,  develop¬ 
ment  and  commercialization  of  multi-player  role 
player  training  systems.  This  system  may  have 
use  potential  by  DOD,  civilian  medical  train¬ 
ing,  and/or  first  responder  organizations  to 
prepare  for  and  rehearse  responses  to 
CBRNE  events  in  an  immersive  simula¬ 
tion  as  a  step  between  book  learning 
and  live  drills. 


The  COMETS  manikin  is  constructed 
with  full  body  size  and  proper  weight 
to  simulate  injured  Warfighters  for 
emergency  training. 
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Dr.  Skip  Rizzo ,  a 
USC  clinical  psychologist  at 
the  ICT  is  a  national  leader 
in  the  development  of  virtual 
reality  for  use  in  prevention 
and  treatment  of  PTSD. 


Data  Driven 

Optimization  of  Surgeon  Skills  for 
Enhanced  Training,  Simulation 
and  Assessment 

William  Beaumont  Hospital  in  Royal  Oak,  Mich¬ 
igan  is  funded  by  TATRC  internal  funds  to  ad¬ 
dress  the  problem  of  deterioration  of  specialty 
skills  of  deployed  surgeons.  Its  purpose  is  to 
improve  patient  safety  by  optimizing  individ¬ 
ual  surgical  skills.  It  will  develop  a  graded  set 
of  surgical  tasks  from  basic  skills  such  as  knot 
tying  through  more  complex  sub-procedural 
performance.  Through  motion  tracking,  sensor 
data  capture,  and  built  in  sensing  systems  that 
provide  error-tracking  capabilities  for  trainee 
feedback,  automatic  data  collection  methods 
will  be  used  to  define  task-specific  metrics  for 
each  component  of  a  surgical  skills  task  list.  A 
reset  training  protocol  will  be  designed  that 
could  be  used  by  surgeons  called  to  active  duty 
to  refine  skills  prior  to  deployment,  and  by  sur¬ 
geons  returning  to  private  practice  to  identify 
and  remediate  skills  deteriorating  after  pro¬ 
longed  absence  from  specialty-specific  experi¬ 
ence. 

Simulation- Based  Open  Surgical 
Training  System  (SOS15) 

SOSTS  will  develop  and  demonstrate  a  PC-based 
training  system  for  surgeons  to  obtain  higher 


quality  training  opportunities  that  will  improve 
diagnosis,  treatment  planning,  and  procedure 
rehearsal.  This  has  potential  for  the  DoD  and 
the  private  care  sector  to  reduce  surgical  er¬ 
rors,  improve  patient  safety,  reduce  cost,  and 
improve  access  to  care  in  fixed  medical  treat¬ 
ment  facilities  and  improve  medical  educational 
training  programs.  Two  companies  (SimQuest, 
Silver  Spring,  MD;  Touch  of  Life,  Aurora,  CO)  are 
close  to  completion  of  their  two-year  Phase  II 
efforts. 

Virtual  Iraq 

The  University  of  Southern  California  Institute 
for  Creative  Technologies  has  created  a  "Virtual 
Iraq"  environment  for  use  as  an  exposure  ther¬ 
apy  PTSD  treatment  tool  and  as  a  system  to  sci¬ 
entifically  study  the  many  issues  involved  in  the 
susceptibility,  maintenance  and  impact  of  the 
PTSD  diagnosis.  Virtual  Iraq’s  VR  environments 
are  designed  to  resemble  Iraqi  city  and  desert 
scenes — typical  trauma  settings  for  use  in  VR 
exposure  therapy.  In  addition  to  the  visual  stim¬ 
uli  presented  in  the  VR  Head  Mounted  Display, 
directional  3D  audio,  vibrotactile  and  olfactory 
stimuli  of  relevance  can  be  precisely  delivered 
in  these  simulations  as  the  patient  drives  a  vir¬ 
tual  Humvee  or  walks  through  them. 

The  American  College  of  Surgeons  (ACS)  conducts  level 
III  through  level  V  clinical  simulation  training. 
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Large  Scale  Disaster  Response 


Dr.  Kevin  Montgomery 


TATR C  oversees  a  portfolio  of  projects  in  large-scale  disaster  response  and 
manage  merit  that  a  re  becomming  increasingly  important  at  the  national  and 
international  levels*  as  the  DoD  moves  to  a  new  era  of  low-level  persistent 
conflictand  stability  operations. 


Using  Evidence- based  Best 
nactices  for  Explosive  Device 
Incidents 

At  the  Robert  Wood  Johnson  University  Hospi¬ 
tal  (RWJUH)  in  northern  New  Jersey  Dr  Clifton 
Lacy  is  leading  a  project  titled  “Evidence-based 
best  practices  for  explosive/incendiary  inci¬ 
dents:  translating  the  Israeli  experience  for  use 
in  the  US  military  and  civilian  pre-hospital  and 
hospital  health  care  systems."  This  project  will 
organize  workshops  to  examine  the  Israeli  mass 
casualty  experience  and  develop  a  similar  US 


plan  for  civilian  and  military  medical  response. 
The  goal  is  to  develop  a  set  of  guidelines  that 
could  be  implemented  by  any  healthcare  facil¬ 
ity  to  plan,  prepare,  and  provide  an  effective  re¬ 
sponse  to  a  mass  casualty  event,  with  the  initial 
implementation  of  these  guidelines  at  RWJUH, 
should  a  disaster  occur  in  the  New  York/New 
Jersey  region. 

The  Loma  Linda  University  researchers'  CURE  model 
will  develop  predictors  of  the  number  and  acuity  of 
patients  likely  to  seek  treatment  at  a  hospital  after  a 
natural  accidental '  or  intentional  disaster. 


One  of  CIMERC's  efforts  at  Drexel  University 
involves  Unmanned  Aerial  Systems.  These  aircraft 
would  autonomously  handle  large  cargo  volumes ,  thus 
reducing  the  risk  of  human  exposure  to  CBRNE  toxins 
after  a  mass  casualty  event. 


Hie  Bioterrorism  Civilian  Medical 
Response  C  enter  (CIMERC) 

The  Bioterrorism  Civilian  Medical  Response 
Center  (CIMERC)  at  Drexel  University  in  Phila¬ 
delphia,  PA,  under  the  leadership  of  Dr.  Banu 
Onaral  has  been  developing  technologies  rel¬ 
evant  to  emergency  medical  response,  such  as 
non-contact  measurement  of  optical  properties 
of  wounds  and  burns;  non-invasive  hand-held 
device  to  detect  and  monitor  brain  edema;  and 
medical  command  and  communications  plat¬ 
forms  for  field  medical  use.  Another  project 
involves  developing  the  handbook  for  civilian 
disaster  response  in  rural  areas  which  could  be 
used  by  any  school,  healthcare  facility,  or  local 
government  to  manage  a  mass-casualty  event. 

Convertible  Use  Rapidly 
Expandable  Model  (CURE) 

Dr.  Elizabeth  Lynch  at  Loma  Linda  University 
leads  the  CURE  project  to  provide  research  and 
development  of  a  model  for  response  to  disas¬ 
ters  and  mass  casualties.  This  project  created 
a  Multi-Casualty  Incident  Center  with  access  to 
state-of-the-art  medical  and  information  tech¬ 
nologies  and  can  provide  cost-effective  patient 
care  surge  capacity  during  incidents  of  natural, 
accidental,  and  intentional  disasters.  The  de¬ 
veloping  model  can:  provide  estimates  of  the 
number  and  acuity  of  patients  that  may  pres¬ 
ent  to  the  hospital  after  a  natural,  accidental, 
or  intentional  disaster;  develop  and  describe 
the  concept  of  operations  for  the  CURE  center 
as  applied  to  various  geographical  and  hospital 
settings,  including  academic  centers,  communi¬ 
ty  hospitals,  and  military  installations;  design 
a  center  that  meets  the  requirements  defined 


above,  is  cost-effective  and  multi-purpose,  and 
contains  state-of-the-art  medical  technologies 
and  innovations  for  disaster  surveillance  and 
patient  care;  demonstrate  and  evaluate  the  ca¬ 
pabilities  and  use  of  the  center;  and  provide  a 
graphic  demonstration  of  the  center  deploy¬ 
ment  during  various  disaster  scenarios.  These 
concepts  will  be  transferred  to  other  facilities 
nationwide. 

DISCOVERIES  Projects  Mobile 
lelemedicine  Vehicle  (MiV) 

Also  at  Loma  Linda,  the  DISCOVERIES  project 
has  developed  a  Mobile  Telemedicine  Vehicle 
(MTV)  which  is  an  off-road  vehicle  with  tele¬ 
medicine  capability  that  can  bring  the  expertise 
of  a  tertiary  care  facility  to  the  site  of  a  disaster. 
The  vehicle  can  send  TM  images,  including  x-ray, 
from  the  vehicle  back  to  the  Loma  Linda  Uni¬ 
versity  Medical  Center  ER.  It  also  has,  housed 
inside  it,  an  ATV  that  can  be  deployed  to  more 
remote  locations,  and  still  connect  back  to  the 
MTV.  It  has  a  robust  communications  system, 
including  satellite,  that  would  allow  it  to  work 
independently  in  an  area  without  a  communica¬ 
tions  infrastructure,  and  the  ability  to  set  up 
and  deploy  a  communications  network  in  such 
an  area.  The  MTV  has  been  deployed  to  multi¬ 
ple  venues  including  NASCAR  events  and  other 
mass  gatherings,  as  well  as  participated  in  drills 
(including  Strong  Angel),  in  an  effort  to  test  and 
improve  its  capabilities. 
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Lange  Scale  Disaster  Response 


The  Disaster  Relief  and 
Emergency  Medical  Services 
(DREAMS™) 

The  DREAMS™  project  is  a  consortium  of  scien¬ 
tists,  medical  professionals,  and  engineers  from 
The  Texas  A&M  University  System  and  the  Uni¬ 
versity  of  Texas  Health  Science  Center  at  Hous¬ 
ton,  under  the  guidance  of  Dr  Larry  Flournoy. 
The  goal  of  the  DREAMS™  project  is  to  improve 
the  diagnosis  and  treatment  of  critically  ill  or 
injured  Warfighters  in  the  field  by  expediting 
their  access  to  medical  experts  at  trauma  cen¬ 
ters  or  field  hospitals. 


Digital  EMS 

Digital  EMS  is  the  DREAMS™  component  that 
allows  trauma  specialists  to  treat  patients  more 
quickly  by  providing  the  virtual  presence  of  a 
physician  on  the  battlefield  or  at  the  emergency 
scene.  Digital  EMS  integrates  multiple  leading- 
edge  telecommunications  technologies,  espe¬ 
cially  video  processing,  wireless  communica¬ 
tions  and  digital  signal  processing.  The  Digital 
EMS  ambulance  prototype  connects  emergency 
medical  personnel  on 
the  scene  with  trauma 
specialists  in  distant 
hospitals,  allowing  phy¬ 
sicians  to  monitor  pa¬ 
tients  using  real-time 
video  and  vital  signs 
data  from  a  suite  of 
advanced  digital  medi¬ 
cal  monitoring  equip¬ 
ment.  Interpreting  this 
real-time  data,  the  vir¬ 
tual  physician  may  then 
telementor  EMS  per¬ 
sonnel  to  extend  medical 
protocols  available  inside 
the  ambulance  or  at  the 
trauma  scene. 


A  MTV  can  take  x-rays  of  patients  and  send  them  to  the  Loma 
Linda  University  ER.  A  satellite  communication  system  en¬ 
ables  the  MTV  to  function  in  areas  lacking  a  communication 
infrastructure. 

Ihe  CombatOnline  Medical 
Direction  (COMD) 

The  Combat  Online  Medical  Direction  (COMD) 
AAMTI  is  being  conducted  at  William  Beaumont 
Medical  Center  in  El  Paso,  TX  to  provide  tele¬ 
consultation  for  injuries  sustained  in  the  field. 
The  ability  to  communicate  the  medical  needs 
of  a  clinician  from  any  location  with  voice,  data, 
and  video  capability  would  pro¬ 
vide  for  enhanced  care  as  well  as 
provide  the  ability  for  other  med¬ 
ical  personnel  to  provide  consul¬ 
tation  and  medical  regulation  to 
assist  in  a  mass  casualty  situa¬ 
tion.  In  addition,  by  reducing  the 
time  of  practitioner  intervention 
for  en-route  critical  patients  it 
will  increase  patient  survivabil¬ 
ity  rates.  The  use  of  a  blended 
communication  architecture 
would  enable  flexibility  for  medi¬ 
cal  providers  as  well  as  logistic, 
command,  and  control  functions 
during  a  disaster  response  and 
during  en-route  care. 


The  virtual  presence  of  a  physician  is  provided  at 
the  emergency  or  battlefield  site  by  this  prototype 
digital  EMS  ambulance  vehicle.  Trauma  specialists 
in  hospitals  can  monitor  patients  through  real¬ 
time  video  and  vital  signs  data  and  inform  emer¬ 
gency  medical  technicians  as  to  their  treatment. 
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The  viewsand  opinions  expressed  in  thisreport  are  those  of  the  authors)  and  do  not  necessarily 
reflect  official  policy  or  position  of  the  US  Government. 

The  TATRC  Annual  Report  represents  a  collaborative  effort  involving  contributions  from  many 
different  people  acrossvaried  organizations.  TATRC  wishesto  gratefully  acknowledge  the  support  of 
each  and  every  partner  who  participated  in  the  writing  of  thisreport. 

Some  graphs,  charts,  images,  and  photographsare  for  illustration  purposesonly.  Some  images 
c  o  urtesy  of  the  USA  rmy. 


"VJe  in  the  Army  have  lived  by  a  warrior  ethos,  and  part 
of  that  ethos  is  that  we  do  not  leave  a  la  lien  comrade. 

You're  seeing  that  here,  exemplified  in  the  work  of 
these  great  caregivers— throughout  the  Army  medical 
department  and  the  military  health  system —  every  day." 


—  The  Army  Surgeon  General 
Lieutenant  Genera  I  Eric  B.  Schoomaker 

J  une  1,  2007 
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